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Simulators aid missile design, checkout 


Twin-deck printed circuit boards 








Ob Corey el 
capacitors 


high Q ¢ wide capacitance range 


This is a practical series of new components; capacitors whose capacitance 
is determined by the applied DC voltage. The Q is high and the capacity 
range, great. For the first time, circuits can be tuned by electrical rather 
than mechanical methods. 

The concept opens up a whole domain of useful applications. And, in 
every instance, circuit simplification plus considerable reduction in space 
and weight result. When designed around Hughes silicon capacitors, re 
mote tuning becomes practical. Automatic frequency controls, modulators 
automatic gain controls, and band pass filters become smaller, lighter, and 
simpler. Additional possibilities are numerous 


SPECIFICATIONS 
Voltage Range Typical Q 
Capacity Typical Over Which @ 25Mc and 
@ —4VDC Capacity Range Capacity Is Maximum 
Type + 20% (uuf uuf Varied (VDC Voltage 
HC7111 35 6- 90 0.1-130 c 
HC7112 50 12-120 0.1- 80 
HC7113 70 20-170 0.1- 60 
HC7114 100 44-24( 0.1 
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Departments 


With so many possible applications 
for industrial television, our 

cover artist this month selected a 
few ideas and added them together 
into an abstract interpretation 
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AUTOMATIC 
TRI-FILM 
mem PROCESSOR 


s = yim 





Tu transportable Mark 3 Automatic 
Tri-Film Processor develops and dries 
16, 35 or 70 mm. film at 1!>, 3-or 6 feet a minute! 
Four 400-ft. 16 mm. films can be handled 
simultaneously —or two 400-ft. 35 mm films 
or one 400-ft. 70 mm length. The varicus 
film sizes are accommodated by simple 
adjustments of film separators. Separate 
temperature control of the processing 
solution is possible on each tank from 60 to 


110 degrees F., within + | degree 
The latest high temperature chemical 
resistant plastics and Type 316 stainless steel 
are used in all chemical areas Processing 
is controlled by a mechanical program unit after 
the film is loaded into the machine—no special “leader” 


or continuous tapes, chains or sprockets are used 


The need for stop baths and interbath rinses, 
normally required in many processes, is virtually SPECIFICATIONS 
eliminated because of a positive Squeegee roller design AUTOMATIC TRI-FILM PROCESSOR TYPE 1246 Mk3 
< . 54” lone 27? je 51 high 


Ize wi 


A high-efficiency blower system and electrical heating Weight Ibs. 
ensure rapid drying in the machine. The Processor is perfect ze 

for newsreels, TV news on film, motion picture “rushes” 
in the field,—in all cases where speed plus quality are essentia 
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contributors and special articles in this issue: 


The author of the second article on 
technical writing, Jack Konigsberg (Ex- 
panding the role of the engineering 
writer), has gathered his information the 
hard way. For the past two years he has 
been senior engineering writer with the 
research and development division of 
Mergenthaler Linotype Co., Brooklyn. 
Prior to that, he spent five years with 
Illustrated Technical Products Corp. 
writing instruction books on electronic 
equipment. 

The rest of his life appears to have 
been spent studying. He has a B.A. in 
liberal arts, an M.A. in mathematics, and 
is currently studying electrical engineer- 
ing at the Polytechnic Institute of Brook- 
lyn. 

Jack is a New York cliff dweller, is 
married with one daughter and one son. 
Both were taught to write before they 
could walk or talk. 


Trevor W. Denzey (Twin-deck system 
replaces two-sided printed circuit boards) 
has enjoyed a wide variety of experi- 
ences. He gained most of his electronic 
training in the Royal Navy, which he 
joined in 1940 as a telegraphist. Later 
he graduated from the RN College as a 
sub-lieutenant and supervised radar in- 
stallation and training at various points 
in the Middle East. In 1942 he was con- 
cerned with the first radar installation in 


a submarine. 

After nine years’ postwar industrial 
development work in England, he joined 
CGE’s airborne radar group in 1955. 
Since 1956 he has been running his own 
operation at Oakville — a subsidiary of 
Photo Color Process Corporation. Prod- 
ucts include printed circuit boards, name- 
plates and custom engraving. 

Following our Industry Review and 
Forecast in January, which took an over- 
all look at. the Canadian electronics 
industry, editor Harold Price presents a 
closer look at one section of the market. 
His thanks are extended to the many 
companies who provided photos and 
information. 

CCTV — or industrial television, as 
it is sometimes called, is enjoying a lot 
of publicity these days but sales so far 
are not proportionate. The long-term 
outlook, however, is much brighter. 

See pages 16-21 for the first of a series 
of market reports we plan to publish in 
coming issues. Reader suggestions of 
potential subjects for this will 
naturally be given our serious con- 
sideration. 

It is interesting to note the number 
of Englishmen working in the atomic 
energy field. V. Allen (Transistorized 
slow neutron monitor uses proportional 
counter) was born in London. After a 
stint in the Royal Signals he entered 


series 


London University and received his 
degree, B.Sc.(Eng.), in 1951. At the Post 
Office Research Station in London he 
worked on the analysis and synthesis of 
speech with a view to reducing the in- 
formation capacity required of telecom- 
munication channels. This ended in 1956 
when he came to A.E.C.L. in Chalk 
River to design instruments for use in 
nuclear research. 


Allen 
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Here’s big news! In June, Canada’s electronic engi- 
neers will be provided with an authoritative record 
of sources supplying electronic components and 
equipment. 

The COMPONENTS AND EQUIPMENT DI- 
RECTORY — to be published by Canadian Elec- 
tronics Engineering — will list hundreds of manu- 
facturers and suppliers under headings that will 
include every known product of use to the elec- 
tronics industry. Its contents — carefully com- 
piled by experts—will be the most up-to-date 
anywhere. 


Published in June — 
Closing date May 20 


481 University Avenue, Toronto 
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‘must’ for our advertising .. . CEE’s” 1958-59 


COMPONENTS AND EQUIPMENT DIRECTORY 


Designed as a year round buying guide, the COM- 
PONENTS AND EQUIPMENT DIRECTORY 
represents one of the year’s best advertising buys. 
More than 8,400 copies will be. distributed to 
electronic engineers in management, research, de- 
sign and application . . . and the listings of ad- 
vertisers will be specially marked to draw atten- 
tion to their advertised products. 

Don’t miss this splendid sales opportunity. Re- 
serve dominant advertising space now to assure 
the best possible position. 
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News highlights... 


Missile intercepts — $1.25 a piece... 


DRB scientists are carrying out 40,000 simulated interceptions of enemy bombers 
by guided weapons during 200 hours’ rental of an IBM 704 computer. Cost: 
$50,000. Estimated cost of 40,000 full-scale missile trials: $5 billion! 


Trans-Atlantic TV in 10 years . . . 


Dr. R. G. Griffith, chief engineer of Canadian Overseas Telecommunication 
Corporation, has confidently forecast successful trans-Atlantic television within 
the next ten years. He said COTC and a large Canadian company are both 
working on the problem, in addition to U.S. and U.K. organizations. 


Westinghouse gets big contract. . . 


From mid-January to mid-February the Department of Defence Production 
awarded unclassified electronics contracts for $10,000 or more worth around 
$1,200,000. Largest at $830,000 was to Canadian Westinghouse for the 
installation of an instrumentation system. 


Soviet trade in Europe . 


Despite political differences, the U.S.S.R. still purchases about one third of its 
imports of machines and industrial equipment this side of the iron curtain. 
Recent example of return flow of trade: French purchase of large consignment 
of radio receivers from Latvia. 


Private TV in major centres .. . 
Spokesmen for private television stations believe new Parliament will review 
Fowler report later this year, including its recommendation for the establishment 
of a regulatory body independent of the CBC and the setting up of private 
stations in major centres. 


Misemployment of engineers . . . 


“There has never been a crippling shortage of professional engineers in this 
country, but we have been guilty of misemployment of the engineering brains 
that have been available,"’ says Col. T. M. Medland, APEO executive director, 
in his annual report. He underlined the need for more technician and clerical 
assistance to engineers in industry. 


RETMA: Radio week and TV week . . . 
In connection with Radio Week (May 4-10), RETMA of Canada will be pro- 
viding 300 free radios for distribution by the CARTB to member stations 
throughout Canada as prizes for contest promotions. 


RETMA will also support Canadian Television Week, to be held September 
21-27, 1958. 


Total radio receiver distributor sales to dealers in January 1958 were 30,158 
units (January 1957 — 44,623). Figures for television receivers were: 
January 1958 — 33,735 (January 1957 — 39,426). 


New member of the Components Division is Emanuel Products Ltd., 969 Weston 


Road, Toronto. They manufacture radio, television, combination and hi-fi 
cabinets and television bases. 
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Vital to the operation of all 
Canadian National Telegraphs 
Equipment requiring DC power 
is this 3 unit C L M rectifier 
bank. 


These switchboards are one of the many achievements of Canadian National 
Telegraphs’ engineers. The company is justifiably proud of this installation 


used in the CBC Network transmission service. 


CLM Rectifiers Aid 
Split-second CBC Programming 

















Popular Shows! Hit Tunes! World 
News! You can have all these at the 
turn of your radio dial .. . but to broad- 
cast them to CBC network radio audi- 
ences from coast to coast, on schedule, 
requires split-second switching. To en- 
sure this vital switching efficiency, 
Canadian National Telegraphs has in- 
stalled in their CBC Network con- 
trol centre at Toronto, switchboards 
with large capacities to permit re- 
mote control and pre-selection of pro- 
grammes on the CBC’s 3 basic net- 
works. C LM selenium rectifiers have 
been chosen to supply the direct cur- 
rent necessary for the operation of 
these vital switchboards. 


You'll find CLM rectifiers on the 


SELENIUM RECTIFIERS 


Circle No. 20 on Reader Service Card 


job wherever there is a need for direct 
current. Light, compact, no special 
foundation needed, they can be in- 
stalled almost anywhere. With no ma- 
jor moving parts, they operate silently 
and can be left unattended. They are 
highly efficient at all loads too. Shipped 
ready to operate. 


CLM rectifiers can improve your | 
direct current service. They fit all ap- 
plications which need DC power from 
an AC source. 


The CLM Representative will help 
you select the type that best meets your 
requirements, or write Canadian Line 
Materials, Toronto 13, Canada, for bul- 
letins. 





HERE’S WHERE 


CLM RECTIFIERS 
WILL DO A BETTER JOB 


1S YOUR DC application 


ON THIS LIST? 


Radio and Radar Equipment 


Television Service 


Sub Station and Control Batteries 


Arc Welding 
Teletype Printers 
Magnetic Separators 


Electrostatic Precipitation 


Battery Charging 
Magnetic Chucks 
Electro Plating 

Pipe Organs 
Elevator Controls 
Telephones 

Business Machines 
Projection Arc Lamps 
Cathodic Protection 
Electric Clocks 
Lifting Magnets 
Magnetic Pulleys 
Circuit Breakers 
Relays 
DC Motors 
Vending Machines 
Loud Speaker Fields 
Alarm Circuits 
Anodizing 

. . and many more 
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DRB looks to the future, appoints 
Arnell director of plans 


The Defence Research Board has 
appointed Dr. C. Arnell as Director 
of Plans. This is a new directorate 
within DRB Headquarters established 
to coordinate and present information 
bearing on the Board’s long-term 
planning program. The directorate 
will also be responsible for foreign 
and domestic liaison. Dr. Arnell be- 
gan his new duties early in March. 

Due to the rapid development in- 
ternationally of new weapons, crea- 
tion of the new directorate was dic- 
tated by the need for even more de- 
tailed long-term planning than had 
been maintained in the past. As 
many aspects of this planning are 
closely dependent on the research 
programs of friendly countries, the 
Board’s increased cooperation with 
them has necessitated the strengthen- 
ing of the liaison staff. 

A native of Halifax, N.S., Dr. 
Arnell won a B.Sc. with high honours 
in chemistry at Dalhousie in 1939. 
At the same university the following 
year, he obtained a master’s degree 
in physical chemistry and in 1942, 
his doctorate in the same field at 
McGill. 

After a period with the Canadian 
Army as a technical staff officer in 
the Chemical Warfare Laboratories, 
Dr. Arnell continued as a civilian at 
CWL. He became superintendent in 
1949 after the establishment was 
taken over by DRB. Early in 1954 
he was appointed Senior Scientific 
Officer (Special Weapons) at DRBHQ, 
and a year later was named Director 
of Scientific Intelligence. 


Rosso and McNeil 
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Dr. Arnell will be succeeded by 
Harold Larnder, OBE, 55, leader of 
a small group of World War 2 scien- 
tists who developed operational re- 
search in the United Kingdom as a 
new scientific specialty. As a mem- 
ber of the Board staff since 1951, Mr. 
Larnder has carried out a variety of 
operational research duties in senior 
capacities, most recently as Director 
of the RCAF Directorate of Systems 
Evaluation. 

Born in England but educated in 
Canada, Mr. Larnder enjoys the dis- 
tinction of having been a member of 
Sir Robert Watson-Watt’s original 
radar research team. For his person- 
al contribution in this field, along 
with Sir Robert and his associates, he 
was the recipient of a substantial fin- 
ancial award granted in 1951. 


CGE welcomes South 
American visitor 

Broadcast sales manager for Gen- 
eral Electric of Venezuela, Arrigo 
Rosso, 35, made a flying trip to Tor- 
onto recently to inspect CGE’s new 
50 kw a-m radio broadcast trans- 
mitter. Mr. Rosso has one of 
the transmitters to Radio Caracas, the 
government-owned radio station in 
Venezuela. 

Before emigrating to 
Mr. Rosso was in charge of 
installations for the BBC at Udine, 
in Northern Italy, He was a radio 
amateur, call sign I-1-S-Z, and had 
talked with operators in Canada and 
the U.S. “I had planned to emigrate 
here,” he commented, “but I was told 
there were great opportunities for 
technically-trained men in Venezuela.” 
He said that there is still a great need 
for such men, since the country is 
expanding very rapidly. 

Before flying back he was inter- 
viewed by Bill McNeil, host on CBC’s 
Dominion network show “Assign- 
ment,” when he described the radio 
and TV system in Venezuela. 


sold 


Venezuela, 
radio 


Fellows moves to 
Tele-Radio 

Increased activity in telephone 
equipment sales has led to the ap- 
pointment of a new sales manager at 
Tele-Radio Systems Ltd. John A. 
Fellows, formerly manager of the 
telephone equipment division of Pye 
Canada Ltd., will be responsible for 
liaison with the independent telephone 
companies in Canada. 
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Senior posts filled at 
Canadian Motorola 

R. M. Brophy, president of Cana- 
dian Motorola Electronics Limited, 
Toronto, following the recent an- 
nouncement of the completion of a 
long-term sales and manufacturing 
agreement with Motorola Inc., Chica- 
go, has released details of senior ap- 
pointments in the company. 

G. W. Crossan, formerly marketing 
manager, becomes sales manager 
mobile communications. H. M. Reid, 
formerly Ontario region manager, be- 
comes marketing manager — mobile 
comnuunications. W. H. Galpin will 
function as product manager and G. 
H. Dickson fills the position of na- 
tional service manager. 


Crossan 


Canadian Westinghouse 
adds to board 

The election of the Hon. Leon Me- 
thot, QC, BA to the board of directors 
of the Canadian Westinghouse Com- 
pany, Limited has been announced 
by George L. Wilcox, president. Ap- 
pointed to the Senate of Canada in 
October, 1957, he is a native of Trois 
Rivieres, Que., where he still resides 
and conducts an extensive legal prac- 
tice 


CESCO promotes two, 
adds one 

M. I. Rosenthal, president of Cana- 
dian Electrical Supply Company Ltd., 
Montreal, has announced the appoint- 
ment of Robert Villiard and Joseph 
Pascal as vice-presidents of the com- 
pany, and of Danny Fitzmorris as in- 
dustrial sales representative for the 
company’s industrial division. 

Mr. Villiard has 14 years’ experience 
with Cesco, broken only by a spell in 
the RCAF as a commissioned naviga- 
tor and later as a POW in Germany 
He has had broad radio experience in 
various positions, most recently as the 
company’s Montreal branch manager 

Joe Pascal has been in the elec- 
tronics business for 30 years, 18 of 
them with Cesco. He is now co-ordin- 
ator of the four branches, as well as 
industrial manager and supervisor of 
purchasing. 

Previously with Century Electric 
and Canadian Marconi, Mr. Fitzmor- 
ris brings to Cesco a total of 14 years 
in the electronics industry. 





The Philips 5861 EC5S5 Disc Seal Triode 
has been developed for application in receivers 
and small transmitters working at 1000 to 3000 
Mc/s. This Special Quality* tube has many 
advantages due to its rugged planar-electrode 
construction. It is recommended as a high- 
frequency amplifier and local oscillator in receivers 
and as a pulse modulator in transmitters. As an 
oscillator in a coaxial line circuit, this tube gives 
an output power of 2.8 W at 1000 Mc/s and 
0.5 W at 3000 Mc/s with a d.c. anode input 
of 10 W. 


*Rogers Special Quality tubes are finding more and more applications in 
all types of professional equipment. The greater reliability and lower 
maintenance cost of the apparatus in which they are used more than 
compensates for the higher initial cost. 


ROGERS 


electronic tubes & components 


A OIVISION OFR PHILIPS BLEGPTRONICS tN OUSTR UGS te. 


116 VANDERHOOF AVENUE, TORONTO, ONTARIO / BRANCHES: MONTREAL, WINNIPEG, VANCOUVER 


*& Rogers ‘Electronic Tubes are sold through Canada’s Independent Electronic Parts Distributors 
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Northern Electric sees upswing— 
plans new factory near London 


Anticipating a healthy rise in the 
volume of electronics business in the 
near future, Northern Electric Co. has 
taken first steps towards a $12,000,000 
factory in Westminster Township, On- 
tario. The plant will be used to 
manufacture communications equip- 
ment and will employ up to 1,000 
people. 

Plans for the new building are well 
under way stated H. Miller, engineer 
in charge of plant location and real 
estate. It will be situated on 100 
acres with easy access to London and 
to a main arterial route across the 
province. 


Production starts at 
Edo plant 


Underwater detection equipment for 
the Royal Canadian Navy is now being 
made at the new Edo (Canada) Ltd. 
plant in Cornwall, Ontario. Produc- 
tion commenced on a limited scale 
ten months after sod was turned for 
the factory. 

The company produces sonic equip- 
ment for underwater mapping and de- 
tection. They also make radar and 
loran for navigation. 


Automatic Electric will handle 
Panhandle fm equipment 


Panhandle Electric Sales fm sub- 
scriber carrier systems and equipment 
will be distributed by Automatic Elec- 
tric Sales (Canada) Ltd. A complete 
supply, repair and replacement service 
for the entire range of systems and 
equipment has also been established 
by Lenkurt Electric at Vancouver. 

The systems provide a method of 
obtaining up to 10 additional sub- 
scriber circuits from an existing wire 
line, or up to 20 such circuits from 
the same pole-lead. 


UK group here to boost 
instrument sales 


The first group of U.K. manufac- 
turers to follow up the visit of the 
Canadian trade mission to Britain last 
December, visited Toronto, Hamilton, 
Ottawa and Montreal last month. A 
team of scientific instrument manufac- 
turers, they had a full program of dis- 
cussions with groups representing 
leading Canadian institutions and 
industries. 


cil, the Canadian Association of Brit- 


ish Manufacturers and Agencies and 
the U. K. Trade Commissioner's Serv- 
ice in Canada. 

L. A. Woodhead, leader of the 
team, is a director of Cossor Instru- 
ments, hon. secretary of the Scientific 
Instrument Manufacturers’ Associa- 
tion of Great Britain and chairman of 
its Electronics Section. He said that 
since Canada imports about 90% of 
her scientific instrument needs and 
about 95% of these imports are from 
the U.S.A., a significant increase in 
imports from the U. K. would not be 
prejudicial to Canadian instrument 
manufacturers’ sales. He suggested 
that it would not only help the re- 
search and development of Canada’s 
primary and secondary industries, but 
would also assist in increasing U.K. 
dollar reserves, making the purchase 
of more Canadian products possible. 

Mr. Woodhead also stated that the 
members of SIMA planned to set up 
group selling organizations in Canada, 
to be based on existing nuclei. 


News in brief 

Canadian Applied Research Ltd., 
Toronto, are now exclusive Canadian 
distributors for Kearfott Co., Inc., 
Little Falls, N.J. (synchros, servo 
motors and gyros). 


E. S. Gould Sales Co., Montreal, 
represent San Fernando Electric Mfg., 
Co., San Fernando, Calif., in Quebec 
and Ottawa (capacitors, filters and 
potentiometers). 

Radionics Ltd., Montreal, are East- 
ern Canadian representatives for 
Baird Atomic, Inc., Cambridge, Mass. 
(atomic instruments and systems). 

A. C. Wickman Ltd., Toronto, are 
marketing in Canada the products of 
Dynamic Instrument Co., Cambridge, 
Mass. (strain gauge pressure trans 
ducers, flow meters and force trans- 
ducers). Wickman have also been ap- 
pointed representatives of Daytronic 
Corp., Dayton, Ohio (motion trans- 
ducers, force transducers, controllers, 
transducer amplifiers). 

New Canadian representatives of 
Radiation Counter Laboratories, Inc., 
Skokie, Ill., are Electromechanical 
Products of Agincourt, Ont. 


Mark Simpson Mfg. Co. Inc., Long 
Island City, N.Y., manufacturers of 
“Masco” intercommunication equip- 
ment, public address amplifiers, high 
fidelity and tape recorders, have ap- 
pointed two Canadian factory repre- 
sentatives. Western Canada: E. C 
Short, president of Emerson Record 
Sales, Inc., Vancouver 4, B.C. East- 
ern Canada: William M. Hummel, 
Port Credit, Ont. 

Delta Aircraft Equipment Co., To- 
ronto, will handle Canadian sales for 
Revere Corp. of America, Walling- 
ford, Conn. (high temperature hook- 
up and thermocouple wire and cable, 
electrical and thermocouple harnesses, 
etc.). 


SIMA group visits Canada. Standing, left to right: Dr. V. A. Sheridan, director, 
British Physical Laboratories; John L, Bonus, general manager, The Canadian 


Association of British Manufacturers and Agencies; D, Pitman, sales director, 
Electronic Instruments Ltd.; W. H. Storey, managing director, Unicam Instru- 
ments. Sitting: J. R. W. Wilby, U. K. Trade Commissioner for Ontario; is Ms 
Woodhead, director, Cossor Instruments (leader of the team); D. R. Stanley, 
director, Hilger & Watts. Secretary of the team (not in picture) was S. A. Rybb, 
general manager, Canadian operations, Dawe Instruments Lid., Ottawa. 


Help in arranging the program 
came from the Board of Trade, the 
Federation of British Industries and 
the Dollar Exports Council in Lon- 
don; the Dollar Sterling Trade Coun- 
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When you choose 
PHILCO Industrial 
Television 


Philco, a pioneer of industrial 
television, is providing industry with 
an invaluable tool for checking 
literally dozens of processing and 
manufacturing operations. 

Philco Industrial TV cameras are 


re A sant a bs | | ; gradually taking over jobs that humans 
waco 4 bres oof = ra ' “4 could never check because of weight, 
schedules the flow 
of materials to the 
production line: time 
and motion studies; 
better warehouse 
control. 


size, climatic or hazardous conditions. 





Philco Sales and Service Representatives 


are being set up all over Canada to 


Philco ITV means you can watch 
for spillage and pile-ups on long 
conveyer lines; reading meters : 
and gauges in remote spots; watch of your equipment. 


unloading operations. 


assure you of full time operation 


WRITE TO DEPARTMENT ‘M’ 


b H L a O OVERNMENT AND 


NDUSTRIAL DEPT. 
DON MILLS, ONTARIO 
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--. with the Tektronix Plug-In Feature 
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a TYPE 533 


Wide-band main vertical amplifier— 
0.022-sec risetime. 
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Nine Plug-in Preamplifiers available 
for quick conversion to specialized 
applications. 








Single-Knob selection of 24 direct- 
reading calibrated sweep rates. 





2, 5, 10, 20, 50, and 100 times sweep 


magnification. 





Sweep lockout and 250-cm/jisec writ- 
ing rate for one-shot recording. 





Fiddle-free triggering. 





Blanking of switching transients in 
dual-trace operation. 





Warning lights for uncalibrated sweep- 
rate and magnifier settings. 


PRICE, without plug-in units, $1050 


ADD SWEEP LOCKOUT to your Tektronix Type 
531 and 541 Oscilloscopes—order Modification Kit 


K531 Sweep Lockout, Tek. 040-118 $25 


for Type 532 
K532 Sweep Lockout, Tek. 040-147 $25 


Prices f.0.b. Factory 





oe Tektronix, Inc 
3 Finch Avenue, East iA 7 
WILLOWDALE, ONTARIO 
Phone: Toronto, BAldwin 5-1138 P.O. Box 831 + Portland 7, Oregon 


Phone CYpress 2-2611 *« TWX-PD 311 + Cable: TEKTRONIX 
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FIRST IN CANADA... | 
C-G-E now 
manufactures 


germanium 
rectifiers= 


reducing price 


and increasing 


availability 


A new Canadian industry is born! A new compact semi-conductors in all Canadian 
industry developed to serve the special industry. 

needs of the electronic equipment manu- The popular IN9 1-2-3 Series G-E Axial Lead, 
facturer. Now, from Canadian General Low-Current Germanium Rectifiers will be the 
Electric . . . semi-conductor products ... first to go into Canadian production. Later in 
give you three major benefits! the year production of G-E Silicon Rectifiers 
e An appreciable reduction in price due to will be added. 

lowered costs. It is anticipated that price will For detailed information’ on the availability 
continue to drop as production facilities expand. and new low prices of the IN91-2-3 Series G-E 
e@ Greater availability due to a greatly im- Rectifiers and for data on all G-E Semi-Con- 
proved stock control. It will be possible to ductors contact your nearest C.G.E. Sales 
adjust the manufacturing pace to comply with Office or write to Electronic Tube Department, 
the Canadian market demand. Canadian General Electric Co. Ltd., Dufferin 


e Better service because of improved applica- Street, Toronto, Oniario. 
tion-engineering knowledge. C.G.E. Engineers 


will be able to apply the first-hand knowledge 
— gained in overcoming manufacturing prob- GENERAL ELECTRIC 
lems — to improve many types of electrical and SEMI-C 0 NDU C TOR 


electronic mechanisms. It is expected that this 
will lead to a more extensive use of efficient, RECTI FIERS 


ELECTRONIC EQUIPMENT AND TUBE DEPARTMENT 1399-158 
CANADIAN GENERAL ELECTRIC COMPANY LIMITED 
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modern styling is required... 


AC VOLTS 


Simpson 


: 





: ° ' 
ANEL | 
INSTRUMENTS J 


These NEW Simpson Panel Instruments are not only functional, but 


sleek and clean of line for ultramodern panel styling. Conservative, 
traditional case designs still have their place, but with Simpson 


instruments you have complete freedom of choice. 


Circuits too can go modern and Bach-Simpson facilities are com- 
pletely flexible in all phases of movement design to meet the most 
exacting or advanced requirements. Never discard any 


equipment design requiring unusual instrumentation 


without first consulting us. 


IN U.S.A.: SIMPSON ELECTRIC COMPANY, 
$200 W. KINZIE STREET, CHICAGO 44, ILLINOIS 


1255 Brydges St London, Ontario 
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Emergency Power-IN HALF A SECOND 


with emergency a-c power supply panels 


Lenkurt Type S5060A and Type 5070A 


emergency a-c power supply panels furnish up 


to 250 watts of a-c power from storage batteries. 
Operation is automatic upon failure of the nor- 
mal a-c power. 

These emergency power supplies are particu- 
larly suitable for communications applications. 
They are designed to meet a wide range of 
applications where a-c operated equipment at 
attended or unattended locations cannot be 
interrupted for even short intervals. The rated 
load capacity is ample to assure uninterrupted 
operation of a complete carrier terminal (such 
as a Lenkurt Type 33A three-channel assem- 
bly), a carrier repeater, a small radio station, 
or similar equipment. 

Either existing telephone battery plant or auto- 
mobile type storage batteries can furnish the 
necessary power source for emergency opera- 
tion. An automatic battery charger can be used 
in conjunction with the batteries at unattended 
installations. 


For complete information write or call 
your nearest Automatic Electric office. 
Automatic Electric Sales (Canada) Limited, 
185 Bartley Drive, Toronto 16, Ont. Branches 
in Montreal, Ottawa, Brockville, Hamilton, 
Winnipeg, Regina, Edmonton, Vancouver. 


Design Features 
Fast—Full load is taken within 0.5 seconds after 
transfer is initiated. 
Automatic—Normal a-c power source is monitored 
so transfer is initiated automatically whenever, the 
normal source drops below about 60 volts. 
Convenient—Arranged for mounting on standard 
19” relay rack, the panel also can be adapted for 
wall mounting if desired. 
Minimum Maintenance—Simple design uses only 
three relays and a dependable rotary converter. 
24 or 48 Volt Battery—Type 5060A operates from 
48-volt telephone battery. 
Type 5070A operates from 24-volt telephone or 
automobile type storage batteries. 
Easily Installed—Normal a-c power, load, battery, 
and alarm are only connections required. 
Load Adjustment—Dropping resistors can be strap- 
ped to accommodate loads less than 250 watts. 


ORIGINATORS OF THE DIAL TELEPHONE <a) 
L-5507-R 
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CANADIAN 
ELECTRONICS 
ENGINEERING 


After the conference—what next? 


At the time of writing our editorial comment for last month’s issue, the Canadian 
Conference on Education had just completed its five-day meeting in Ottawa. 

A copy of the resolutions passed at the plenary session on February 20 

has since been made available. 


We believe that some of the results of the deliberations of this “people’s 
parliament for education,” as it was picturesquely called by Chairman 
Dr. Wilder Penfield, are of vital importance to the future of the Canadian 
electronics industry. For example: 


Student Aid: Be it resolved that this conference urge upon the provincial 
and federal governments, and industrial, business and other institutions, 
the provision of funds for an adequate student-aid program. 
National Research Advisory Committee: Be it resolved that this Conference 
recommend to the Privy Council of Canada that it appoint a national committee 
to include, among others, representatives of the physical, engineering, 
and life sciences who are familiar with the basic research requirements of 
Canadian universities, to examine the following: 

(a) the development of a national policy for the promotion of basic research, 

(b) the means by which this research, particularly in the universities, 

can be more adequately supported. 

Technological Education: Be it resolved that Departments of Education be urged 
to expand facilities for technological education. 
University Institutes of Research: Be it resolved that Canadian universities 
consider the feasibility of forming “Institutes of Research” in the universities 
to be supported wholly or in part by federal government grants. 
Basis for Federal Grants to Universities: Be it resolved that representations 
be made to the appropriate authority to the end that annual federal grants 
to universities and colleges be made on a more realistic and equitable basis 
to take into account the increasing proportion of student enrolment 
to the total population and the rising cost per student. 
Federal Grants for Technical Institutes: Be it resolved that the federal government 
be petitioned to provide special grants, for both capital and operation expenditures, 
for the further development of Institutes of Technology at the 
post-secondary school level. 
Teachers’ Salaries: Be it resolved that salary levels be established that will enable 
teachers to secure financial rewards equal to those paid to people with similar 
qualifications in other professions. 
We can find no better summary of this group of resolutions than the remark 
of Dr. A. W. Trueman of the Canada Council: “There is nothing wrong 
with Canadian education that a great deal of money, properly applied, 
would not set right.” 


THE EDITOR 
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PRICE 
EDITOR 


HAROLD 


Closed circuit television: small market 


Canadian sales of closed circuit television equip- 
ment have not been large to date, but long-term 


prospects are very encouraging. Definitely a 


buyers’ market and one in which the suppliers 
have a big job of customer education to do 


Closed circuit, or industrial television has hardly begun 
to be a significant factor in the total Canadian market for 
the products of the electronics industry, but increasingly 
rapid growth is foreseen. General opinion is that Cana- 
dian sales are lagging those in the United States by at least 
two years, and estimates of the proportionate sales poten- 
tial in the two countries vary from one tenth to one 
twentieth. 

Total sales in the U. S, have been estimated at $3 
million in 1956 and $5-10 million in 1957, with a fore- 
cast of at least a $75-100 million market in the next 10-15 
years, Current level is about $10 million per annum, 
which gives an extrapolation of about $500,000 for the 
Canadian market potential in 1958. 

Equipment prices for a single camera-control unit- 
monitor link vary over a wide range. Some suppliers have 
two lines, one comprising the simplest equipment possible, 
with vidicon or staticon pick-up tubes, and the other 
using image orthicon tubes and giving reliability and 
picture quality of broadcast standard, Cost of a link may 
therefore vary from as low as $1,500-$2,000 to the 
$10,000 - $20,000 range. 

The market to date has not justified any Canadian 
companies manufacturing a complete line of equipment in 
their own plants, but at least one has made some acces- 
sories and another is planning production of cameras, 
monitors and controls in the foreseeable future. 

The companies who are now ‘selling equipment in 
Canada _ include: 
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Caldwell A-V Equipment Company Ltd., 
Toronto, (Dage equipment) 

Canadian General Electric Company Ltd., 
Toronto, (General Electric) 

Canadian Westinghouse Company Ltd., 
Hamilton, (General Precision Laboratory) 
Electronic Associates Ltd., 

Willowdale, Ontario. (Own manufacture) 
General Theatre Supply Company Ltd., 
Toronto (Hallamore) 

Philco Corporation of Canada Ltd., 

Don Mills, Ontario, (Philco) 

Philips Electronics Industries Ltd., 
Toronto, (Philips, Eindhoven) 

Pye Canada Ltd., 

Toronto, (Pye, Cambridge) 

RCA Victor Company Ltd., 

Montreal. (RCA) 

Telequipment Manufacturing Company Ltd., 
London, Ontario. (Blonder-Tongue) 
Thompson Products Ltd., 

Toronto. (Dage) 


In addition, TelePrompTer of Canada Ltd., Toronto, 
are active in the field of closed circuit large-screen pres- 
entations, using Pye and Dage cameras, Fleetwood and 
GPL projection equipment. 

As can be seen from the examples illustrated on the 
following five pages of this article, applications cover 
almost every field imaginable. In industry it is often pos- 
sible to reduce manpower and/or make processes more 
efficient. Many examples.are also available of the use of 
television links for the surveillance of personnel, plant 
boundaries or inaccessible equipment. Another area which 
is currently receiving a great deal of attention in the U. S. 
is that of watching and controlling the millions of vehicles 
using expressways and freeways daily. One forecast puts 
the potential for this application alone as “a $10 million 
market within two years after the first permanent instal- 
lation.” 
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Typical applications 


1 Railway traffic control at complex junctions and 

marshalling yards. Application to freight-car number 
logging is being studied. 
World's first three-dimensional color system for remote 
servicing of reactors at AEC Idaho Falls test site. Oper- 
ator keeps model trucks aligned in this unclassified 
demonstration. 


Lesson on gross anatomy of frog is seen by second 
verade ten class in this Scarborough, Ontario high school 
demonstration. 


Large-screen presentation. This audience in Toronto 
joined others in Ottawa, Montreal and 60 U. S. cities in 
a two-day sales training program. 
PHILIPS ELECTRONICS INDUSTRIES LTD. 


with a big future 





Equipment has already been sold in Canada for a wide 
variety of applications, Suppliers have, however, encoun- 
tered a degree of sales resistance on the part of some 
Canadian subsidiaries of American companies. They have 
occasionally been reluctant to consider applications on 
which their parent organizations had not already had 
experience, This has, of course, contributed to the lag in 
Canadian sales referred to above. 

Some typical installations include: 

Avro Aircraft Ltd., Malton, Ontario — flight simulation 
applications. 

Dominion Foundries & Steel Company, Hamilton — 
monitoring of visual instructions between stages on rolling 
mill, necessary because of high noise level. 

Orenda Engines Ltd., Malton, and National Research 
Council Laboratories, Ottawa — surveillance of jet engines 
in test cells. 

Atomic Energy of Canada Ltd., Chalk River, Ontario 

classified. 

Peterborough Post Office — surveillance of personnel. 

Provincial Raceways, Richlieu track, Montreal—moni- 
tors in control centre display tote board. 

HMCS Bonaventure — display of tactical information 
in pilot briefing room. 

Steel Company of Canada Ltd., Hamilton — general 
manufacturing supervision and process control. 

The Alberta Government have purchased equipment 
for use in schools. Educational uses of closed circuit tele- 
vision possibly represent the most promising market in 
Canada for the next few years. This was underlined by a 
very favourable resolution passed by the recent Canadian 
Conference on Education, The experience of U. S. edu- 
cators in several experiments has, however, shown that 
much study of the problems involved is essential before 
making permanent installations. 

Conclusion: a small market at present, but one with a 
very bright future. END 


CANADIAN WESTINGHOUSE COMPANY LTD. 


See next four pages 
for more applications ... TELEPROMPTER OF CANADA LTD 
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Preventing log jams 


CCTV 
controls material, saves 


Spotweld quality controi 


General Precision Laboratories camera at Ryan aero- 
nautical plant eliminates need for a “bird-watcher” for- 
merly stationed beneath welding platform who kept eyes 


trained on spotwelds to detect build-up of “clad.” 


Seventy-five miles north of Vancouver, at the Powell 
River Co. Ltd. newsprint plant, industrial television is 
helping to co-ordinate the flow of pulpwood logs from the 
barkers io the grinders—giving one man complete sur- 
veillance and control of a troublesome transfer point. Pye 
Canada Ltd. camera is installed in shelter shown at left; 
blocks 


flume to mechanical conveyor on monitor screen at right. 


conveyor operator sees transferring from water 


manpower, aids doctors 


Spotwelding machine operator can easily keep track of 
quality of welds on underside of aluminum panel by 
checking enlarged 5% inch diameter spots on monitor at 


rear. Thus one man is released for more productive work. 
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X-ray fluoroscopy 


Philips Electronics Industries Ltd. recently completed this 


installation at Montreal’s Jean Talon Hospital. Motion 


and TV 


thle. Each is fitted with an image intensifier 


picture cameras pick up X-ray image of 


patient on 


Chip-bin level control 





. 
Westinghouse Co. Ltd. installation at Dryden 
Dryden, GPI 


cameras are located at the top of a chip storage bin 


Canadian 


Paper Company plant, near Ontario. 


and at the chip removal system at the bottom of the bin. 
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Dr. Guy Duckett, chief radiologist at Jean Talon, watches 


monitors in daylight in adjoining radiation-free room 


Controls for the moving examination table are mounted 


on the small panel at lower right of picture. 


Reis hee 


nf 


Operator checks contents of bin and movement of chips to 
digestor operation. Bin has sufficient capacity to carry di- 
gestors for several hours and allows chip supply equipment 


to be shut down for maintenance without production loss. 
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Jet engine development 


General Electric camera picks up test data as it emanates 
computer and is displayed on a_ Six- 
channel recorder. Data is transmitted to test site some 
200 feet distant. Releases technician who used to tele- 
phone data and reduces test time as much as 50 per cent. 


from analogue 


CCTV 
valuable tool for engineer, researcher, teacher 


Microscope viewing 


Test engineer views monitor and checks computer data 
with operating characteristics of component under test in 
cell at rear. If operations of component under test are 
not in complete synchronization with data received, engi- 
neer can immediately make the necessary adjustments. 


As an aid to easier viewing with a microscope, closed 


circuit television can really score—for either research 


work or classroom demonstrations. These photographs 


from Philips Electronics Industries ‘Ltd., show how con- 
veniently the camera can be mounted above the micro- 


scope and the picture quality that can be obtained. 


Object of this particular exercise was a mosquito larva. 
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Underwater inspection 


Practical dental training 





Canadian General Electric arranged this demonstration at 
the University of Toronto Dental College late last year. 
Demonstrator’s techniques can be clearly shown to a large 
group of students and he can answer any questions via 
a public address system. 
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One of many possible underwater applications. Picture 
at left shows diver with Pye camera developed for under- 
water use about to submerge off the jetty of the British 
American Oil Company’s refinery at Clarkson, Ontario 
Diver stayed under for six to seven hours, aiming camera 
at jetty structure. Civil engineers on dry land checked 
the condition of the concrete and decided what repairs 


were necessary. 


Sophomore student at New York University College of 
Dentistry directs questions to studio demonstrators in 
another General Electric application. The televised 
demonstrations are “piped” into several lecture halls at 
the college from a central studio. 
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HIGH VOLTAGE GENERATOR 


MAINS SUPPLY UNIT 


Transistorized slow neutron monitor 
uses proportional counter 


The instrument described here has been designed 
for use as a health monitor to be used in fixed 
positions in a building housing a nuclear reactor. 
In the past most monitor instruments have used an 
ion chamber detector followed by a dc amplifier. 
The present instrument uses a proportional counter 
as the detector and the pulses produced are ampli- 
fied before being used to drive a ratemeter. The 
pulse rate type of measurement represents a 
different approach to the problem and should give 
greater stability than methods employing ion 
chambers and dc amplifiers. The monitor measures 
the slow neutron flux at its location and is usable 
over the range of fluxes of 200-20,000 neutrons/ 


cm?/second. Transistors are used throughout 


*Atomic Energy of Canada Ltd., Chalk River, Ontario. 
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V. H. ALLEN* 


Slow neutron monitor AEP No. 2136 is a fully transis- 
torized instrument designed for use over the range of 200- 
20,000 neutrons/cm?/second. The use of transistors 
throughout should result in a high degree of reliability 
and it also enables a compact instrument to be made. 

[he instrument can be divided into three separate sec- 
tions, each of which will be described in turn. 


Detector and amplifier. 


The slow neutron detector is a proportional counter 
filled with boron-trifluoride (BFs) gas. A neutron reacting 
with a B" nucleus produces an alpha particle which ionizes 
the gas in the tube. The charge produced by the alpha 
particle is amplified by gas amplification in the counter 
resulting in a charge collection of about 10-' coulombs at 
the anodes of the tube. This charge must be amplified 
to drive the trigger circuit and the pulses which this circuit 
produces are used to indicate the pulse rate. 

The amplifier consists of two stages each containing a 
p-n-p and an n-p-n transistor. Consider the first stage. The 
collector of QI is directly coupled to the base of Q2 and 
with the values of resistors shown the voltage gain from 
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the base of QI to the emitter of Q2 is about 1,000. Nega- 
tive feedback is applied between the emitter of Q2 and the 
base of QI by means of the capacitor Cl. It can be shown ' 
that the input point of a fedback amplifier having high in- 
ternal voltage gain may be .egarded as a virtual ground 
and that nearly all the input current will flow through the 
feedback elements. {[n the present case, to a close ap- 
proximation, current due to charge collection at the anode 
of the BFs tube will flow into capacitor Cl, and Cl will 
therefore acquire a charge equal to that which is collected 
by the tube. Since the base of Q1 is a virtual ground the 
plate of Cl which is connected to the emitter of Q2 will 
change in voltage during the detector tube charge collec- 
tion time. For the duration of the pulse, the emitter load 
of Q2 is R1 and this resistor will define the pulse current 
in Q2. The first stage of the amplifier thus integrates the 
input charge and presents a capacitive load to the detector 
tube. The output current pulse at the collector of Q2 
decays slowly following its initial rise, the decay time de- 
pending on the circuit constants in the input stage of the 
amplifier. 

The second stage of the amplifier (Q3 and Q4) is 
coupled to the first by means of capacitor C2. Nearly all 
the pulse current in Q2 will be transmitted to the second 
stage by C2 and some differentiation of the pulse will be 
produced by this coupling. Differentiation at this point is 
desirable since it reduces noise produced in the input stage 
of the amplifier. It is also necessary in order to prevent 
pulse build up and blocking in later stages of the circuit. 
Q3 and Q4 are directly coupled and feedback is applied 
between the emitter of Q4 and the base of Q3 by means 
of resistor R2. The base of Q3 may be regarded as a 
virtual ground and therefore nearly all the pulse current 
supplied by the first stage will flow in R2. Resistor R3 
which is coupled to the emitter of Q4 will define the 
change of current in Q4 and thus the current gain of the 
stage will approximate to the ratio of R2 and R3. The 
pulse current in Q4 is coupled into the ratemeter trigger 
circuit by capacitor C3. 

A brief analysis of the amplifier is contained in the 
appendix. 

Ratemeter * 

The trigger circuit makes use of the complementary 
properties of p-n-p and n-p-n transistors. An n-p-n trans- 
istor Q5 and a p-n-p transistor Q6 are arranged in series 
as shown in the schematic. In the resting condition the 
transistors are held in the non-conducting state since the 
base of Q5 is held at a lower potential than the base of 
Q6 by the diode CRI connecting it to the resistor chain 
between ground and —6v. When a negative pulse occurs at 
the collector of Q4 it is transmitted to the base of Q6 
and this turns on current in Q6. The positive pulse which 
is developed at the collector of Q6 is coupled to the base 
of Q5 by capacitor C4 and the clamping diode CR1 is 
thereby cut off. At the same time the emitter of QS5 is 
being reduced in voltage by reason of the negative pulse 
on Q6 base and, hence, a very fast increase of current 
occurs in the transistor chain resulting in trigger action. 
The increased current will be maintained until the charge 
on C4, and any other capacitors connected between Q5 
base and Q6 collector, has leaked away, when the circuit 
will restore to its original nonconducting condition. 

Each time the circuit triggers, a positive pulse occurs 
at the collector of Q6 and this is coupled to the ratemeter 
circuit by two diodes CR2 and CR3. When the circuit 
triggers the two capacitors in the ratemeter, CS and C6, 
are effectively short circuited, but when the circuit restores 
to its original condition these capacitors will recharge. The 
charging rates will depend on the time constants CSR4 and 
C6RS and also on the voltage across the combination. The 
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meter measures the average recharging current and since 
this current depends on pulse rate the meter may be cali- 
brated in pulse rate. The range of the meter scale can be 
adjusted by varying the time constants referred to above. 
For random input pulses the scale of the instrument is 
approximately logarithmic over two decades of counting 
rate, from 200 to 20,000 counts per minute. A setting up 
adjustment of meter scale may be made by means of the 
“CAL. ADJUST” potentiometer which varies the nom- 
inal —15v line. 

High-voltage supply 

The proportional counter tube requires a voltage in 
the range 1,200 to 1,600 volts and this is provided by an 
hf. type power supply. Transistor Q7 is connected by an 
oscillator which operates at about 8 kc. A waveform of 
20 volts peak to peak is generated at the collector of Q7 
and this is transformed to 400 volts p. to p. at the out- 
put of the auto-transformer. The transformer output 
voltage is rectified and multiplied by a three-stage Cock- 
croft-Walton multiplier producing a direct voltage of 
1,200v. Additional voltage is obtained by including in the 
bottom of the multiplier a single section of multiplication 
fed from a variable tap on the transformer. The tap used 
may be selected by means of a switch so that the final out- 
put can be changed in 100 volt steps. The provision of 
four high-voltage settings makes it a simple matter to de- 
termine the voltage plateau of the counter-amplifier system. 

Direct voltages of —25 and —15 volts are also generated 
by using other taps on the transformer and these voltages 
are used in the ratemeter. 

Stabilization of the output voltage is obtained using a 
“Zener” diode, CR4, as a reference voltage source. A 
change in the amplitude of the alternating voltage at the 
collector of Q7 will result in a change in the level of the 
—25v line. The bias on the base of Q7 will therefore be 
adjusted to maintain the output voltage nearly constant. 
This method of regulation will not compensate for changes 
of output voltage due to part of the effective impedance 
of the transformer and multiplying circuit. Since the load 
on the supply is very small, compensation against varia- 
tions in the -+-6v lines and —6v lines is more important 

The output from the high-voltage supply has been ar- 
ranged to be negative with respect to ground. This means 
that the case of the counter tube is at a high negative po- 
tential and the tube requires special mounting arrange- 
ments. The disadvantage of this is offset by the fact that 
the anode of the tube may be kept at ground potential. A 
high-voltage coupling capacitor to the amplifier is thereby 
eliminated and this avoids problems which would arise due 
to small breakdown pulses in such a capacitor. 
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APPENDIX 


Pulse amplifier gain 


Consider the input stage consisting of Ql and Q2. The 
internal voltage gain of the stage is high and therefore the 
base of QI may be regarded as a virtual ground. Nearly 
all the input pulse current will flow in the feedback element 
Cl. Hence this capacitor wil! acquire the same charge as 
that deposited on the anode of the detector tube by an 
ionizing event. 

If this charge is q coulombs then the change in volt- 
age at the emitter of Q2 will be 

q 


100 x 10-" 
The emitter current will be 


q 


volts 


amps. 
33 x 10° 
It will be sufficiently accurate to take the alpha of Q2 
as unity. Therefore the current found above may be re- 
garded as flowing in the collector of Q2 and hence into the 
second stage. 
The base of Q3 is a virtual ground so that the emitter 
of Q4 will change in voltage by 
q x 15 x 10° 
volts. 
33 x 10° 


Emitter current change will be 
qax13x 16 
——————— amps. 
33 x 33 x 10° 
if transistor alpha is again taken as unity. This current is 


$ * 


bode SEUTROK WON TER 


END hs, sags 


Slow neutron monitor is self-contained in metal cabinet 
Rate meter has log scale for counts up to 20,000 per min. 


available for driving the ratemeter. With the tube used in 
this instrument q will be of the order of 10-'* coulombs. 
The amplifier will then provide a current of approximately 
14 x 10-* amps for driving the ratemeter. END 


REFERENCES: 

/. Automatic Strobes and Recurrence—Frequency Selec- 
tors by F, C. Williams, F. J. V. Ritson and T. Kilburn. 
Journal of the Institution of Electrical Engineers, Part 
Ill A, 1946, 1275. 


Transistor Circuit Design for a Radioactivity Contam- 
ination Meter by F. S. Goulding. Atomic Energy of 
Canada Ltd., publication CREL-605. 
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Fundamentals of magnetism 





a guide for product designers 


There are three fundamentals of magnetism which 
apply to all permanent magnet applications—a 
permanent magnet is a hysteresis element—its 
energy is potential—there is no insulation for 
magnetism. The author discusses these fundamen- 
tals and describes ways in which engineers can 
utilize them in product design 


A magnet is a hysteresis element. When it is placed in 
a magnetizing field, the magnet becomes magnetized, and 
upon removal from the magnetic field a large portion of 
the magnetization is retained. This retention of magnetism 
is due to hysteresis; namely, the tendency for a body or 
matter to remain in the previous state or condition upon 
a reversal of an applied force. In a permanent magnet 
this applies not only for initial magnetization but also for 
any other reversal of applied magnetizing, or demagnetiz- 
ing, conditions. 

This phenomenon is often encountered in using mag- 
nets. If, for example, a loudspeaker magnet is magnetized 
in the magnetic assembly, the field produced in the air 
gap in a typical speaker would be 10,000 gauss. However, 
if the magnet is removed from the assembly and then re- 
placed, the field produced by the magnet in the gap would 
only be about 3,000 gauss. 

What has happened? When the magnet is removed from 
the speaker it is subjected to a greater demagnetizing con- 
dition than was present when the magnet was magnetized 
in the speaker. Owing to this additional demagnetizing 
force, the flux density in the magnet was substantially re- 
duced and although it was placed back in its original 


*The Indiana Steel Products Co., Valparaiso, Ind. 
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Fig. 2. Demagnetization and energy product curve 
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magnetic circuit, the interim condition reduced the flux 
density produced in the air gap. 

One of the most important factors in the design of 
permanent magnets is the recognition of this phenomenon 
Often by proper design and magnetizing procedures this 
intermediate demagnetizing condition can be eliminated 
and a much smaller magnet can be utilized to produce 
the desired results. 

This factor of hysteresis is also apparent when compar- 
ing various permanent magnet materials. Generally, the 
hysteresis is graphically indicated by a curve (see Fig. 1) 
and the area enclosed in the curve is a measure of the 
quality of the permanent magnet material. Most of the 
required information as to permanent magnet characteris- 
tics is contained in the second quadrant of the hysteresis 
loop known as the demagnetization curve (see Fig 2). It 
also indicates in practically all applications the condition 
under which the magnet is working. 

There is one point on this curve, known as peak energy 
product, at which a permanent magnet material is utilized 
most efficiently. This value is most often given for determ- 
ining comparative quality of permanent magnet materials. 
[he characteristics indicated by the hysteresis loop, the 
demagnetization curve and associated minor hysteresis 
loops are basic information required by engineers for effi- 
cient design. This information is also of value to the 
metallurgist, as it is the basis upon which improvements 
in permanent magnet materials are determined. 

Many advances have been made in the past 30 years 
in improving the energy that is available from a permanent 
magnet. Prior to 1918, there were only tungsten and 
chrome permanent magnet materials which produced a 
maximum energy product of only 0.3 x 10° BH. At present 
there are various grades of Alnico, Alnico V having the 
highest energy product (more than 0.525 x 10° BH). A 
recent grain-oriented Alnico V, called Hyflux Alnico V 
HE and manufactured by The Indiana Steel Products Com- 
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pany, produces an energy product of 0.6 x 10° BH, bt is 
limited to comparatively short, straight lengths. 


The quality of permanent magnet materials has been 


improved to such an extent that it only requires approx- 
imately 1/17 as much material as it did at the end of 
World War I. In addition to the Alnicos, ductile, ceramic 
and other permanent magnet materials having special 
characteristics have been developed. 

Potential energy: 

The energy of a permanent magnet is potential energy 
and not kinetic energy. By definition, potential energy is 
energy which depends upon its condition or position. A 
weight placed upon a table has potential energy with 
respect to the floor. Likewise, a U-shaped magnet which 
is magnetized has been placed in a definite condition 
known as an open-circuit condition. The condition can 
be represented by point (a) in Fig. 3, which indicates 
0.5 x 10° energy product. 

If the poles of the magnet are placed close to a steel 
bar, the steel bar is attracted to the magnet. Without going 
into details as to the internal changes within the magnet, 
it can be stated simply that the magnet is then in a different 
condition. This condition is indicated in Fig. 3 by point 
(b) which shows zero energy. Line ab indicates the change 
in energy produced by the magnet in going from the open- 
circuit condition (a) to the closed-circuit condition (b). 
However, if the steel bar is removed, the magnet returns 
to the original condition and energy as indicated by point 
(a). 

It is interesting to note that if the energy produced by 
the magnet upon attracting the bar is measured and com- 
pared to the energy required to remove the bar from the 
magnet, they will be found to be equal and opposite. The 
permanent magnet in itself has not produced or used up 
any kinetic energy. 

This explains why they may be termed permanent 
magnets. The magnet is not dissipating energy. Conse- 
quently, it will remain permanent. The magnet acts as 
a transducer, being an agent for changing one form of 
energy to another without losing any of its energy. 


Magnetic insulation? 

There is no insulation for magnetism and the realiza- 
tion of this factor is very important. It is because of this 
characteristics that permanent magnets can be used at all. 
In practically all permanent magnet applications, it is 
necessary that a magnet produce a magnetic flux in an air 
gap. In this air gap may be moving coils, another magnet, 
or magnetic material, or perhaps even moving electrons. 
Utilization is based upon the consideration that in this air 
gap certain definite interactions are obtained. In some 
cases not only is the air gap present, but also the magnetic 
field is required to pass through glass, brass, or other non- 
magnetic materials. Careful studies have been made, and 
with the exception of very minute variations, the magnetic 
field is the same regardless of the presence of such non- 
magnetic materials. 

Since there is no insulation, a field cannot be obtained 
in a desired portion of the magnetic circuit without having 
stray fields in other portions. The total flux is divided into 
two portions: the useful flux and leakage flux. The ratio 
of the total flux produced by the magnet to the useful 
flux will vary greatly with different designs. In some 
designs the total flux may be only 1% times that of the 
useful flux, whereas in other designs the total flux may 
be 50 times, or even more, than that of the useful flux. 
This leakage flux accounts for some of the unusual shapes 
ahd changes in sections that are to be found in some 
magnets of efficient design. 

There are also various physical characteristics that are 
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associated with the various grades of permanent magnet 
materials which affect the design of the magnet. For 
example, the Alnicos are cast or sintered materials and 
cannot economically be machined or drilled, and any 
finishing is obtained by grinding. Others, such as the cobalt 
and chrome and tungsten grades of materials, can be drilled 
after annealing and prior to final hardening. Other materi- 
als, such as Cunife, may be machined in the final state, 
but can only be furnished with a small cross section. 
Indox is a ceramic material having very high resistivity. 


Changing electrical to mechanical energy 

The magnet in a motor acts as a transducer to trans- 
form electrical to mechanical energy and supplies the mag- 
netic field which enables this transformation to take effect. 
One of the fundamental principles of electricity is that 
when a conductor carrying electricity is placed in a mag- 
netic field, a force is produced which is at right angles 
to both the field and the conductor. 

If a wire is placed in a magnetic field and current is 
passed through this wire, the wire will tend to be forced 
sideways in the magnetic field. This is a basic action in 
all electric motors. In dec motors a permanent magnet can 
be used to supply the field, and when current is passed 
through the armature, the motor will revolve. Many small 
motors are using permanent magnets in this way. 
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Change in energy status 


This principle is also used in the loudspeaker. The 
permanent magnet supplies the necessary field. The cur- 
rent passing through the voice coil which is attached to 
the diaphragm, produces a mechanical motion of the 
diaphragm, and sound is produced. It is also the basic 
principle in electrical instruments which measure voltage 
and amperage. 

Many control devices utilize this fundamental instru- 
ment design. For example, pyrometers make use of a 
small thermocouple which is placed in the zone where 
temperature is to be measured. The voltage generated by 
the thermocouple is connected to the instrument which 
indicates the temperature directly. 

The determination of the polarity of the charge of the 
mezon is a special application of this principle. As the 
mezon traverses the magnetic field, it is deflected, the 
direction of deflection depending upon the charge. 

The magnetron tube used in radar depends upon the 
permanent magnet to produce a field which acts upon the 
electrons, causing them to take the desired path. Many 
motion picture projectors make use of an arc lamp as the 
light source. In order to hold this arc steady, the magnetic 
field of a permanent magnet is superimposed and causes 
the arc to take a desired path. New combinations are 
continually arising which make use of this principle. 
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Changing mechanical to electrical energy: 


A transformation of mechanical to electrical energy is 
the reverse of the process described. It is the basic prin- 
ciple in the generation of power, namely, that when a 
conductor is moved to the magnetic field, an electrical 
potential is developed. 

Generators may utilize permanent magnets to supply 
the field. In some of these generators the magnet is station- 
ary and the moving armature carries the conductors. This 
arrangement is often used for de generators and also in- 
ductor-type alternators. However, it may be more econ- 
omical to rotate the magnet, especially for ac generators. 

In aircraft, dependable ignition is supplied by the 
magneto. In some magnetos the magnet revolves, whereas 
in others the magnet and coils are both stationary, and 
an inductor rotor is used to shift the flux within a coil. 

Magnetic phonograph pick-ups and dynamic and vel- 
ocity type microphones use a permanent magnet to trans- 
form mechanical to electrical energy. A special case is 
the production of eddy currents in a copper or aluminum 
disc or sheet. As such a conducting sheet is moved in a 
magnetic field, eddy currents are produced. These cur- 
rents are dissipated in the form of heat, but the reaction 
causes a mechanical movement or produces a force. One 
of the most familiar forms of this is the speedometer or 
tachometer. It is also used for the magnetic damping of 
laboratory balances. 

Tractive forces: 

The magnet is also used for its tractive effects. This 
is one of the most obvious uses, namely, the ability to 
attract a piece of steel or iron or another magnet. A 
repelling force can be obtained when two magnets with 
like poles are placed together. 

One of the most’'common usages of the tractive force 
is in the magnetic separator. These separators are used 
throughout industry especially in handling bulk materials. 
For example, in the milling industry they are mounted in 
chutes over which grain must pass. Ferro-magnetic materi- 
al as it passes down the chute is attracted to the permanent 
magnet thus preventing it from passing into the mills, 
which could cause damage to the mill, or even a fire. It 
also prevents the iron material from being passed on to 
the final product. 

The principle is also used for indicating and control 
gauges. In many of these, two magnets are utilized. One 
magnet is placed on one side of a seal and the following 
magnet, with an attached indicator, on the other side. As 
the one magnet is caused to turn, the other magnet is so 
mounted that it follows. Thus, there is a transfer of motion 


from a sealed inner member to an outer member. Conse- 
quently, the hazards in case of volatile liquids or in- 
flammable gases are eliminated. The outside magnet will 
indicate the level, or may be caused to actuate suitable 
controls or signal devices. 

By utilizing more powerful magnets, actual power has 
been transmitted by this means. This power may be used 
for metering, or it may be used to drive a pump through 
a sealed member. Thus a magnetic drive through a seal 
is obtained. 


Hysteresis drives: 


One of the special classifications is the use of permanent 
magnet materials in hysteresis motors or drives. One perm- 
anent magnet is utilized to magnetize another permanent 
magnet, the latter magnet being of a smaller size than the 
energizing magnet. If arranged so that they rotate on 
separate shafts, they will turn in synchronism as long as 
the available torque is not exceeded. When the torque 
available is exceeded, there will be slippage. However, a 
constant torque will be developed between the two magnets 
regardless of the speed due to the continued change in 
magnetization of the smaller magnet by the larger. As 
soon as the torque required is relaxed, the magnets will 
again turn in synchronism. 

This is also the basis of the hysteresis motor, except 
in this case, the rotating electrical field acts on the perm- 
anent magnet material to magnetize it and, if the torque 
requirements are not too high, the magnet will turn in 
synchronism with the applied rotating field, just as is the 
case in the synchronous motor. The difference is that if 
the permanent magnet material loses step with the rotating 
field, upon removal of the retarding force, synchronism 
will again be obtained, which is not true of a synchronous 
motor. This principle is also used for hysteresis clutches 
and various other devices. 


Changing physical characteristics: 


The last group—wherein a permanent magnet is util- 
ized to change the physical characteristics of material 
has been, to the present time, largely of only theoretical 
importance. Certain magnetic materials, when placed in 
a magnetic field, will change their dimensions. This prin- 
ciple has been used in the magnetostriction generators 
used for underwater signalling. A magnetic field will also 
cause certain materials, such as bismuth, to change their 
electrical resistance. Minute changes in the angle of re- 
flection of light can be obtained by the application of the 
magnetic field. These and similar effects may eventually 
lead to further utilization of the magnet, especially in 
scientific work and possible control functions END 





Technical papers wanted for IRE Canadian Convention 


expected that most of the papers submitted will lie in one 
of the following Professional Group categories: 
Aeronautical and navigational electronics, antennas ard 


The Technical Programme Committee is asking for 
papers to be submitted for the technical sessions for the 
I.R.E. Canadian Convention to be held in Toronto at 
Exhibition Park, October 8, 9 and 10, 1958. Papers may 
be submitted on any topic likely to be of interest to I.R.E. 
members, and it is not at all necessary for the author to 
be a member of the Institute of Radio Engineers. 

Authors should submit the following, in duplicate: 

1. A 500-word summary of the paper, from which the 

committee can judge the suitability of the paper for 
the technical program. 

A 100-word abstract of the paper, suitable for inser- 
tion in the Technical Programme pamphlet if the 
paper is accepted. 

It would be appreciated if the author would indicate 
the field in which the subject of the paper lies. It is 
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propagation, audio, broadcast and television receivers, 
broadcast transmission systems, circuit theory, communica- 
tion systems, component parts, electron devices, electronic 
computers, engineering management, industrial electronics, 
information theory, instrumentation, medical electronics, 
microwave theory and techniques, nuclear science, produc- 
tion techniques, quality control, radio telemetry and re- 
mote control, ultrasonics engineering, vehicular communi- 
cations, military electronics, education, engineering writing 
and speech. 

The summaries and abstracts should be sent to Mr 
A. P. H. Barclay, IRE Canadian Convention, 1819 Yonge 
Street, Toronto 7, Ontario, not later than May 31, 1958 


27 





The engineering writer, working closely with research personnel, can provide valuable liaison. Above, Bell Laboratories 


Technical writing — part 2 





Expanding the 
role of the 
engineering writer 


The recent tremendous growth in the fields of 
engineering research and production has created 
the role of the Engineering Writer. Up to the 
present time his activities have been, for the most 
part, confined to the relatively isolated functions 
of handbook, brochure and technical bulletin 
preparation. In contrast to this, the function of 
the engineering writer is examined from a new 
viewpoint which sees him as an integrated, hard- 
hitting, effective, and full fledged member of a 
research or production project team. He can pro- 
vide effective co-ordination within the organization 





*Mergenthaler Linotype Co., Brooklyn, N.Y. 


J. KONIGSBERG* 


A recent editorial in one of the leading trade magazines 
devoted to automation and system control noted very 
sharply that whether we like it or not, the days of the 
one-man project team are gone forever. So far and wide 
has the universe of technical knowledge expanded that we 
have been forced into applying modern mass-production 
techniques to the research, development, and product de- 
sign phases of any new piece of equipment in the same way 
these techniques have been applied to the actual production 
of the equipment. Where before it was possible for one 
man to shepherd a simple piece of equipment from the 
drawing board to the production line, now a project team 
of highly trained specialists is required to create and pro- 
duce equipment which must embody the latest technologi- 
cal advances if it is to be competitive and useful. In a 
word, the day of the specialist is here, and it is here to stay. 

The establishment of the reign of the specialist in the 
technological world has brought with it a basic need for 
better communication. This need is growing in magnitude 
as every new advance in technology is registered. The 
presence of an entirely new category of specialist in the 
research and engineering fields, called the Engineering 
Writer, more than emphasizes the recognition of this need. 

Now the existence of the engineering writer per se 
should not be regarded as a strange phenomenon. On the 
contrary, it should be regarded as the natural consequence 
of a situation very common to our technology—one which 
is best defined by the expression “necessity is the mother 
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of invention.” The “necessity” is the basic need for better 
communication; the “invention” is the engineering writer. 
Thus it is not unusual that we find the engineering writer 
present in the world of research and engineering where 
only a few years ago he did not exist. 

Sometimes the basic need which generates the creation 
of an invention is not recognized as such, or the purpose 
of the inventor in creating an invention is to fulfill a need 
which is relatively minor as compared to the real and 
sometimes unknown or unrecognized potential of the in- 
vention. Thus the theory of complex numbers was estab- 
lished by mathematicians and lay dormant for many years 
before this “invention” was recognized as the most power- 
ful and indispensable tool for the successful analysis of 
complicated problems of electronics and mechanics. In 
much the same manner, a careful examination and evalua- 
tion of the basic need of good communication brought 
upon us by the ever expanding universe of technology 
will reveal the full potential of the engineering writer. 
This potential is that of a full fledged, active, and inte- 
grated member of a project team of specialists—a member 
who specializes in promoting good and effective communi- 
cation on both an oral and written level between the mem- 
bers of the project team and between the project team and 
responsible management. 

An examination of the accompanying project organiza- 
tion chart will begin to give a bare inkling of what the 
active presence of an engineering writer on the staff of 
a project team can do for the successful functioning of 
this team of specialists. The solid lines on the chart illus- 
trate the nominal organization of a project team in which 
the communication load centres upon the project leader. 
The latter is responsible for the coordination of the efforts 
of the staff engineers and for evaluating and reporting 
these efforts to management. Notice that within their own 
immediate group, the staff engineers are relatively isolated 
from one another and are entirely dependent upon the 
project leader for co-ordination and for first-hand knowl- 
edge of each other’s efforts. 

Usually the efforts of the project leader towards co- 
ordination and dissemination of related project knowledge 
among staff engineers takes the form of a weekly or 
monthly conference. If the project leader is burdened with 
administrative details or with his own immediate special 
work on the project, as is usually the case, staff conferences 
occur infrequently. The net result is usually a condition 
among the staff engineers where the right hand does not 
know what the left hand is doing. This undesirable condi- 
tion is further amplified due to the very nature of the 
intensive and specialized efforts of each staff engineer. 

In such a project-team organization as shown by the 
solid lines in the chart, the engineering writer may not be 
brought into the picture. If he is, it is usually at a time 
near the termination of the project, or shortly after project 
termination. At this time his services are called upon to 
aid in setting down in a formal report the efforts and 
accomplishments of the project staff. The writer’s efforts 
are thus effectively isolated from the main stream of the 
project staff’s activity, and his function is limited to one 
of recording for posterity the salient facts established by 
the project work. 

Now take this same project organization and add a 
catalytic agent in the form of an engineering writer. The 
word “catalytic” has been deliberately chosen here to 
imply that something will take place in the functioning 
of the project team which formerly did not take place, 
even though all of the basic ingredients were present. 
This “something” is a strong bond of continuous com- 
munication between the staff engineers, and the bond is 
the engineering writer. This new organization is shown 
by both the solid and broken lines in the chart. 
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One of the main functions of the engineering writer 
assigned to a project team is to maintain a broad, objec- 
tive, and over-all viewpoint of the project’s activities. An- 
other important function is to circulate the staff and solicit 
information on all activities for the purpose of report 
preparation. In this capacity, the engineering writer be- 
comes one of the few persons connected with the project 
who is intimately aware of all phases of project activity. 
Because of his circulating activity, the engineering writer 
is in an excellent position to informally and objectively 
transmit project information to all members of the project 
staff. It is to be emphasized that such transmission takes 
place during the course of informal conversation occur- 
ring at the time of the information-soliciting tours. In this 
manner, the isolation walls set up around the highly 
specialized activity fields of each staff engineer are broken 
down, and a sense of unity and common purpose permeates 
the entire project. 

As seen from the staff engineer’s viewpoint, the engi- 
neering writer provides an ever present and convenient 
focal point of discussion for the staff engineer. This in 
turn encourages the free interchange of ideas among the 
staff and releases them from the inhibiting bonds always 
inherent in the highly specialized nature of their work. To 
sum up this last thought, the presence of the engineering 
writer encourages the staff engineer to trade his ideas in 
the open market place of free discussion. This kind of 
activity is a must for the success of any difficult project. 

Thus far we have said very little about the writing 
function. It is a generally accepted fact that engineers 
abhor the task of report writing, and at best regard it 
as a necessary evil required to round out performance on 
the job. The reasons for this negative attitude are wide 
and varied and will not be discussed here, but there is 
no denying that such an attitude does exist. 

Now, contrary to what is commonly understood, the 
engineering writer is brought into the writing problem 
situation not to eliminate report writing on the part of 
the engineer and thus sustain the aforementioned negative 
attitude, but rather to counteract this negative attitude and 
encourage report writing on the part of the engineer. 
[his is easy to understand when seen from the engineer- 
ing writer's viewpoint. Any qualified engineering writer 
knows that if he is to write a good report on project work 
done by a staff engineer, he must in effect induce the 
engineer to write the report. By this we mean that the 
writer must intelligently discuss, probe, and question the 
engineer to get the basic facts of the project work. At the 
same time he must establish through his discussions and 
questions the order of importance and implications of these 
facts. If he is successful in this objective, the engineering 
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Complete missile, 


simulator and instrumentation setup in a development engineering laboratory at Canadair Ltd. 


Simulators aid missile design, checkout 


The rapid advance in the field of computers and 
simulators over the past decade has paralleled the 
development of missiles. The analogue computer 
is discussed in missile system design, along with 
techniques anc philosophy of approach. The 
paper then enlarges upon the advantages of real 
time simulation in the design, checkout and evalua- 


tion of guided missiles. It shows how simulators 


can be of great importance in the final stages and 
reduce the number of expensive test firings 


In the initial design stage of a missile program where 
the system requirements have been laid down, computer 
work is started to obtain preliminary data. Equations 
describing dynamic systems are approximated by linear 
functions, and from this information the approximate 
limits and parameters are established. 

An analogue computer of conventional design working 
on an expanded time scale is quite adequate. The linear 
analysis will contribute materially to the understanding 
of the system, especially its stability. Such studies in both 
single and three-axis arrangements can be made at the 
outset of the design. If this is followed by an orderly 
approach of investigating the effect of individual variables 
with a gradual increase in the complexity of the analysis, 
an understanding of the problem should resuli. Here 
then, is the first example of the importance of simula- 
tion, where we have a direct yield of foreground and 
background information which is invaluable in the early 
gestation period of design. 

The first thing to do is study large ranges of variables 
and find how to determine quickly their effect on flight 


*Canadair Ltd., Montreal. 
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characteristics. Later on parts of the system can be repre- 
sented with high fidelity while other parts are studied. 
These can be represented with increasing realism by intro- 
ducing second order effects into the problem one at a 
time, in order of their importance. Finally the entire 
physical system is carefully simulated with the greatest 
detail and authenticity that the computing equipment 
will permit. 

At this stage of the program the degree of success 
depends very heavily upon making the maximum use of 
available computing facilities and the astuteness with 
which the physical system is approximated. The system 
may consist of target geometry, seeker system, autopilot, 
shaping networks, kinematics and aerodynamics. 

The discussion so far has led up to flight simulation 
which duplicates the system as realistically as possible 
using normal computer techniques on an expanded time 
scale. The equipment used would include mechanical, 
electro-mechanical and/or electronic devices which when 
excited by external signals or forces corresponding to 
missile flight conditions, exhibit static and dynamic char- 
acteristics which are analogous to those of the missile 
system. In this manner relations involving extremely com- 
plex mathematics, or even exceeding the scope of mathe- 
matical analysis, can be investigated at a reasonable cost 
and within a comparatively short time. This is the second 
example of the importance of simulation. 


Special simulator devices needed 

The complexity and non-linear characteristics of 
missile system problems have generated a need for special 
devices which simulate such functions as underdamped 
quadratics and other transfer functions. This type of 
expression occurs mainly in the missile instrumentation, 
e.g. rate gyros and accelerometers. Special simulators are 
also built to represent the characteristics of autopilot com- 
ponents such as hydraulic actuators and valves, in which 
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phenomena such as mechanical backlash, valve hysteresis 
and deadzone have to be taken into account. These simu- 
lators are usually constructed to represent one particular 
item of the system under study with as high a fidelity as 
possible. High gain DC amplifiers with various configura- 
tions of resistance — capacitance networks in the feed- 
back and input circuits are used in the building of this 
type of simulator. In the case of backlash and deadzone, 
various diode circuits are used to form an analogue of 
these phenomena. Although the above methods of simu- 
lation give a fairly realistic representation of the system 
or part of the system under consideration, and are very 
valuable for system analysis in some phases of design, 
they are in many cases just higher order approximations. 
In the latter stages of design the accuracy with which 
the system is represented is of prime importance and can 
materially affect the success of a program. 

High fidelity representation of complex seeker systems 
and non-linear components becomes very complicated 
and in some cases almost impossible. In fact on some 
design programs in the past, trial firings of the missile 
have been undertaken to obtain the information that 
could not, with the computing equipment then available, 
be obtained by simulation. The data that these trials gave 
was limited by the telemetry system being used. These 
limitations include accuracy, number of functions being 
monitored and telemetry reliability. Apart from the ex- 
pense and time consumed by these trials, the data return 
was of a nature not particularly suitable for the detailed 
analysis and evaluation of the system. We are not of 
course saying that trial firings are not necessary at some 
stage of the design program, but we shall attempt to 
indicate how some of the trials can be eliminated, and 
more exact data obtained, with the methods of simula- 
tion using actual components on a real time basis outlined 
in the remainder of this discussion. 

Here is the third example of the importance of simu- 
lation. A good simulator skillfully used, can reduce the 
field trials component of a design and development pro- 
gram quite substantially. 


Flight simulators use real time base 

In recent years with the development of guided missiles 
various flight simulators have been built to work on a 
real time basis. They vary in size and complexity as do 
the missiles for which they were built. Figure | illustrates 
a simulator designed to perform two-fold duties; one was 
complete missile simulation and the other was checkout 
of complete missiles or individual sections of the vehicle 
in simulated flight conditions. In the case of complete 
missile simulation the individual transfer functions of the 
various missile sections such as the guidance unit, auto- 
pilot, hydraulics, accelerometer and rate gyro feedbacks 
and also the aerodynamics and kinematics were simulated 
in separate units. The types of problem investigated with 
this arrangement were: Stability and Response Character- 
istics, Launching transient effects and simple cross- 
coupling phenomena. 

In the case of actual missile checkout and evaluation 
the individual simulators representing the guidance unit, 
autopilot and hydraulics were replaced by these missile 
sections. The aerodynamics and kinematics, accelerometer 
and the rate gyro feedbacks remained simulated. 

Provision was made for target simulation which con- 
sisted of a radar horn and microwave power source which 
incorporated provisions for closing rate and acceleration. 
The horn and guidance unit antenna were enclosed in an 
anechoic chamber. The horn was actuated in a horizontal 
plane by an electro hydraulic servo, which was fed with 
angular error information to complete the homing loop. 
Before discussing the limitations of this flight simulator 
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Flight simulator assembly in convenient standard 
roll and hydraulic actuator simulators 


Fig. 1. 


rack includes 


let it be said that this equipment was an invaluable tool 
in the missile program for which it was designed and 
that it provided excellent experience in this field. It 
simulated the three planes of the missile, e.g. pitch, yaw 
and roll in three separate computer channels, with fixed 
angle resolution. 

This made it virtually two-dimensional; an effort was 
made to incorporate an electro-mechanical roll table with 
the roll rate-gyro mounted upon it. Sine and cosine 
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potentiometers were to be driven from this table but it 
was found, as is nearly always the case with this type 
of servo, to be too slow in response for the roll loop 
characteristics at the particular altitudes and Mach num- 
bers of interest. The roll rate-gyro transfer function was 
therefore simulated electronically along with the roll 
aerodynamics. This, of course, limited the set-up to fixed 
angle resolution. 


Hydraulic actuator simulator 


The aerodynamic transfer functions were simulated 
in a linear form; linearization of the aerodynamic equa- 
tions was reasonably adequate for this type of equipment 
when the other limitations were taken into account, but 
simulating the aerodynamics in the form of transfer func- 
tions made changes in aerodynamic parameters difficult. 
The reason for this was, of course, that a change of one 
aerodynamic parameter such as mass for instance, 
changed all the transfer function coefficients, which meant 
that new tables of coefficients for altitudes and Mach 
numbers had to be calculated. If, on the other hand the 
aerodynamic equations had been represented on the com- 
puter in a differential form, i.e. a differential analyzer, 
change of one parameter then would have only changed 
one of the coefficients; in the particular case mentioned 
above, one potentiometer could have been calibrated in 
mass. In passing, it can also be mentioned that differential 
analyzer techniques usually avoid the use of differentiators 
with their inherent of bad characteristics, i.e. H.F. noise 
and instability. 

A better simulator for the hydraulic actuator was con- 
structed and this was used with the missile electronic 
control package which afforded an excellent check on 
this package without having to use the missile’s hydraulic 
section, thereby minimizing the risk of damage to this 
section and reducing wear and tear. The hydraulic simu- 
lator had a second order transfer function and incorpor- 
ated non-linear functions of deadzone and backlash, which 
were made variable for each wing of the missile to enable 
any combinations of these effects met in practice to be 
set up. 

Although this flight simulator was obviously a very 
valuable tool, it became quite evident that a more versa- 
tile and extensive unit was needed which would not have 
the restrictions previously discussed and would incorp- 
orate these further points. 

(a) Motion sensitive components had to be simulated, 

e.g. accelerometers, and roll rate gyros. 

(b) Problems such as: 
1. The effect of target noise on trajectory and miss 
distance. 
Trajectory and miss distance data. 
Aerodynamic and radar cross-coupling. 
. Counter-measure susceptability. 

For the solution of these types of problem three-axis 
simulation using missile hardware is essential. 

In the simulation of complex non-linear functions in 
real time, products, quotients, squares, absolute values 
and vector resolution have to be performed electronically, 
due to the narrow band width and, hence, response of 
electro-mechanical servos. 

There are now many types of electronic multiplifiers 
available. Among the best, from a band width and accur- 
acy standpoint, are the recently developed time division 
units. Electronic resolvers and the other mathematical 
operations listed above can be performed by suitable 
arrangements of multipliers, operational amplifiers and 
integrators. A complete three-axis arrangement can be 
built using the above techniques but there are still the 
problems of incorporating motion sensitive components 
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Bendix three-axis flight table has hydraulic driven servo 


controlled gimbal system which operates in real time 
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Electronics unit associated with flight table simulates 
high-speed missile kinematics and commands servo drives 


in the circuit; this applies to seeker systems as well as 
rate gyros and accelerometers. As a solution to this prob- 
lem a three-axis flight table has been developed by Bendix 
Computer Division. This table consists of a high per- 
formance, hydraulic driven servo controlled gimbal sys- 
tem, which responds to command inputs from an analogue 
computer (on a real time basis). Motion sensitive missile 
sections and components mounted upon these gimbals 
are subjected to the torques, angular accelerations, and 
angular velocities. which would be experienced in actual 
flight conditions. Instruments mounted on the gimbal 
system monitor position and velocity, and compute Euler 
angle transformations, which are fed back to the analogue 
computer. The table and the test piece form elements of 
the closed loop system. The response of the table is fast 
enough so as to have negligible effect on the system 
being simulated. However, details of this unit are readily 
available in the industry, therefore we need not concern 
ourselves with them any further. The inclusion of: the 
table saves much computing equipment, and the com- 
puter is, as indicated, completely electronic. 

Open or closed loop tests can be made with this 
equipment. Investigations with a seeker mounted upon 
a table can be accomplished with either a fixed or mov- 
able target. A movable target would be necessary for the 
type of analysis work outlined previously, that is trajec- 
tory and operational evaluation simulation, etc. 

The construction of a movable target simulator ap- 
pears, and is indeed, quite a formidable task, especially 
if it is to move in two planes; and some problems are 
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such that this may be a possible requirement. The re- 
sponse of this target simulator must approach the same 
order of magnitude (in translation) as the flight table has 
response in rotation; this is mainly due to the require- 
ment for parallax correction. With such a target simu- 
lator all the closed loop studies of stability and trajectory, 
with a physical guidance unit can be undertaken. 

To produce such a target simulator would need quite 
a development program but it is deemed to be of such 
importance that it is hoped this will be accomplished. 


Real time analogue-digital hybrid simulators 


Fast digital techniques have been and are being de- 
veloped which give promise of possible analogue-digital 
hybrid simulators working in real time. This possibility 
indicates that a great improvement in accuracy will result 
with this type of hybrid. 

There are, in fact, analogue-digital and digital-ana- 
logue conversion units available commercially which 
actually operate on the input functions with variables. 
These units will work in real time having a reasonable 
band width for most applications. The advantages of 
increased accuracy, possible saving of the number of 
operational amplifiers required in an analogue set-up and 
the capability of open loop integration should give im- 
petus to the development of the hybrid computer. 

The design of a flight simulator in the class that we 
have been discussing should be as versatile and as general 
in nature as possible, so that its use is not confined to 
one particular type of missile. 

The capability of high fidelity flight simulation using 
actual missile parts can save much time and what is more 
important, can produce accurate data relatively quickly 
that could only have been obtained by trial firings of 
the vehicle. It is indicated therefore that trial firings can 
be reduced thereby either reducing the number of test 
rounds required or making the rounds that would have 
been fired available for other purposes. Not many trials 
would have to be saved to pay for the initial cost of such 
a flight simulator. This, coupled with the obvious speed- 
ing up of the program should make it quite an attractive 


proposition for a large scale missile development estab- 
lishment. Of course we must not lose sight of the fact 
that this type of simulator is very costly and takes con- 
siderable time to build. There must always be a crossover 
point in the cost curves for simulation and field trials 
where the simulator begins to pay off. 


Simulating missile aerodynamics is difficult 


The problem of simulating accurately the aerodynam- 
ics of some missiles is quite difficult, making heavy de- 
mands on the ingenuity, experience and ability of the 
engineers concerned. In this particular case, ualike ihe 
rest of the system where the actual components of the 
missile can be used, the aerodynamics have to be simu- 
lated, and to simulate them they have to be known. These 
data are supplied by the aerodynamicist who supplements 
his calculations with wind tunnel tests and aerodynamic 
test vehicle trials. With reasonably accurate aerodynamic 
information available a simulation can be accomplished. 
The computer setup will be complex, demanding many 
computer elements such as operational amplifiers, inte- 
grators, multiplifiers and special function generators, but 
the problem is certainly not insurmountable. 

A fifth example of the importance of a real time 
flight simulator is in the possibility of flight duplication 
of an actual missile test vehicle from recorded telemetry 
data. That is, recorded functions, such as wing deflec- 
tions, would be fed into the computer and a comparison 
made of the resulting simulated flight with the actual 
flight. Of course, in an arrangement of this type you are 
at the mercy of the accuracy of the telemetry system. 
But it would serve as a rough check on the results ob- 
tained at the trial; for instance a correlation between 
the lateral acceleration obtained on the simulated flight 
with that measured during the actual flight, might be 
obtained. 

A sixth and most important point, and one which 
has not yet been fully explored, is the use of simulation 
of flight under simulated environmental conditions as a 
means of studying reliability. Clearly, this technique fits 
to very late stages of missile design and development 
where its impact could be enormously beneficial. END 





Expanding the role of the engineering 


(Continued from page 29) 

writer has indeed induced the engineer to do the basic 
“writing” of the report. It now remains for the writer to 
exercise his specialty which is to organize the given materi- 
al into an orderly and lucid written presentation. 

It must be stressed that the writing of the report is 
thus a co-operative venture, actively participated in by 
both the engineering writer and the staff engineer. Under 
such an arrangement, the staff engineer can develop a 
positive attitude towards the report writing task, and can 
see the function of the engineering writer as that of a 
valuable aid in the performance of his, the engineer's, job. 
The creation of this positive, co-operative atmosphere by 
the engineering writer encourages the staff engineer to 
make further use of his new-found aid. The net result is 
that report writing is encouraged rather than avoided. 
How much this means in terms of the effectiveness and 
achievement of a project team’s efforts is difficult to 
estimate, but one can only begin to guess by thinking of 
the number of good ideas which have never seen the light 
of day simply for want of expression in a well written 
proposal. 

Finally, consider the function of the engineering writer 
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from the viewpoint of management. Any successful and 
progressive management knows that if it is going to get 
productive results from its project teams, it must give these 
teams adequate tools to work with. Nothing discourages 
and hinders fruitful research and production project work 
more than poor laboratory facilities and a scarcity of 
equipment. Ample testimony that responsible management 
recognizes the truth of this statement is given by the 
millions of dollars annually spent by management to pro- 
vide its project teams with the most advanced facilities 
and equipment. In line with this thought, we are suggesting 
that the addition of an engineering writer to a project 
staff gives the project team a highly effective tool to aid 
in the successful attainment of project objectives. The 
obvious presence of the engineering writer on the project 
staff provides a constant, positive, but subtle impetus for 
all staff members to carefully define, co-ordinate, and evalu- 
ate their respective project activities. Thus, while fulfilling 
his immediate function of report writing, the engineering 
writer does something that no laboratory facility or equip- 
ment can do, and this is to unobtrusively aid the project 
leader in his efforts to drive the project team to a high 
productive level. END 
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Composite view of the two parts of a twin-deck assembly. Separation of the .boards is normally less than shown here 


Twin-deck system replaces two-sided 
printed circuit boards 


A new approach to printed circuit board design 
uses two single-sided boards as a “sandwich” in 
place of a two-sided board with plated-through 
holes. Advantages claimed for this type of con- 
struction include greater reliability and the possi- 
bility of applying automatic assembly methods 
economically, even to small production quantities. 


Some years have elapsed since printed wiring was first 
used in the electronics industry. During this period a pat- 
tern of use has emerged on which may be based com- 
parisons of different designs. One school of thought has 
even favored a return to point-to-point wiring for certain 
applications, basing their objections to printed circuits on 
considerations of reliability. 

Three principal factors affect the reliability of printed 
circuit board assemblies as used in missiles and other 
military applications: the basic laminated material used; 
the soldered joints; and the resistance of the assembly to 
shock and vibration. Studies over a period of five years in 
our plants and others have made it clear that the use of 
single-sided boards is the best answer to reliability. This 
conclusion has been supported by the results of test firings 
involving equipment using printed wiring of both single- 
and double-sided construction. 

Bearing the above conclusion in mind and also consid- 
ering the factors of space-saving, accessibility in the end 
equipment, and quick changeability in the field, a new 
solution has been found to the problem of the engineer 
whose circuit requirements and available space cannot be 
satisfied with simple single-sided boards. 

This system, known as “Twin-Deck,” uses two (or 
more) single-sided boards. In the manufacture of a two- 
board twin-deck assembly, the upper “component-bearing” 


board is processed in the usual manner, but with the circuit - 


on the underside of a copper-clad board of half the thick- 
ness required. Component designations may easily be 


*Allied Circuit Techniques Ltd., Oakville, Ontario. 
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added by silk-screening on the upper side of the board. 
The second circuit pattern is similarly processed on the 
underside of another board of the same thickness. Although 
design work is not necessarily shortened, the arduous think- 
ing involved in “reversal” for the underside pattern is 
eliminated. ' 

The components are then inserted from the top of the 
first board—see fig la. This top board is then ready for 
automatic dip soldering on even a small scale assembly 
line. The component leads are cut short enough to just 
pass through the second board, the holes in which are 
countersunk to receive the solder fillets of the top circuits. 
The boards are placed together and the second dip solder 
operation is performed. No solder flow up the holes is 
required—see fig 1b. The two boards may be clamped 
together, but this is not essential in a, well-designed unit. 
If necessary, the assembly may now be encapsulated. 


Advantages of twin-deck 
It is claimed that this new system is neat and simple, 

offers flexibility, and can be made at less cost than equiva- 

lent two-sided boards with plated-through holes. The 

following specific advantages are evident: 

(a) Expansion or contraction of the laminate with ambient 
changes cannot affect the circuitry. 

(b) Ample area for marking component designations. 

(c) Contacts for insertion type connections can be plated 
separately and then assembled, eliminating selective 
plating of the contact fingers. 

(d) No fretting of components on wiring, eliminating the 
need for protective sleeves. 

(e) Automatic assembly on even a small scale is possible. 

(f) Inspection and correction of errors may take place 
after the first board is soldered. 

(g) The assembly has very good resistance to shock and 

vibration, particularly since components are not held 

too rigidly. 

Space requirement is only 1/16 to % inch at most 

greater than for two-sided board. 

Amount of wiring may be increased by adding decks. 

Defective components may be changed very easily. 

END 
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The two parts of the twin-deck assembly before the second solder dip. Note beads of solder which fit into counter- 
sunk holes. Reverse iraage of printed wiring seen in reflections is caused by light transmitted through the thin boards 
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Fig. 1. The two stages (a) and (b) in assembly of twin-deck. Note how flexion of component leads is allowed 
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Edmonton ham wins 
CD contest 


W. M. Whitley, VE6BN won the prize in a papers 
competition sponsored by Radio College of Canada 

and launched through Civil Defence HQ in Ottawa. 
CEE presents here the full text of the winning paper. 


Mr. Whitley (right), who is radio communications super- 
visor with Canadian Utilities Limited, Edmonton, is 
congratulated by Hon. L. C. Halmrast, Minister of Agri- 
culture and Civil Defence, Alberta. Prize is transistor 
chronometer and tuition to value of $895 from R.C.C. 


Part 1—The ideal mobile rig 
for emergency communications 


The factors governing the ideal mobile transmitter for 
amateur frequency working pleasure and the prospect and 
readiness of that transmitter in time of emergencies must 
take into consideration the terrain in which the vehicle is 
likely to be working and the possibility of atmospheric 
conditions causing distortions and fades over a 100 mile 
diameter distance. With this in mind, the writer is using 
the Edmonton area coverage for a mobile transmitter to 
meet to the greatest extent possible all conditions that may 
arise, This brings out the following facts:— 

1. When using the ground plane antenna on vehicles to 
work into a main station, the signal is subject to being car- 
ried by the sky wave. This causes fades and distortions 
at distances greater than 60 miles from the main station — 
using 75 metre frequencies. 

2. The adverse conditions that can prevail at the receiv- 
ing station due to atmospheric conditions (lightning, QSB, 
etc.) and local noise problems. 

For amateur frequency working for pleasure the above 
two conditions are not too serious since the station can shut 
down. But under emergency conditions the transmitter 
must be kept on the air for emergency traffic handling and 
to get the message through. For maximum coverage, 
therefore, the transmitter must provide 100 watts output 
to the antenna, in order to ensure signal reception. The 
following additional considerations for such a mobile trans- 
mitter are proposed. 

In modern mobile transmitters, certain functions must 
be sacrificed if others—such as ease of loading the antenna 

are to be fully available. To incorporate all functions 
and give the greatest possible signal into a main station 
under the poorest operating conditions, the following 
recommendations are made. 

A. The transmitter should be mounted in the trunk of 
the vehicle. 

B. A remote control head should be mounted on the 
dashboard of the vehicle with an on-off switch for primary 
voltage, microphone with press-to-talk switch for high 
voltage power supply control, and antenna change-over 
relay control. The remote control lines should be run from 
the control head under the floor mats down the centre of 
the vehicle to the transmitter control connector, as shown 
in the drawing. : 

C. Frequency Coverage. The transmitter should be 
capable of coverage from 1700 ke to 14 me, either by 
crystal control or a variable frequency oscillator. This 
frequency range is necessary to cover both the amateur 
frequency bands and some of the commercial frequencies 
up to 7 mc in this area. The transmitter should also have 
built-in band-switching facilities. 

D. Loading of the antenna from the final tank circuit 
should be a Pi-network. 

E. The antenna change-over relay for transmitter and 
receiver should be located between the transmitter output 
terminal and the antenna. 

F. Antenna. The mobile antenna should be of the whip 
variety mounted on the rear trunk channel and as high as 
possible. There should be an individual centre-loaded coil 
resonating at each frequency used. This will require coil 
changing, but bciter signal results will offset the disadvan- 
tage of the slight time delay. An emergency antenna of the 
inverted-L or long wire type should be carried coiled-up. 
When it is to be used the whip should be taken down and 
the antenna end connected to the spring base of the whip. 
The other end should be attached to a convenient tree, pole 
or building. This antenna should be cut in one piece from 
No. 12 copper wire but insulators should be inserted and 
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supply, control and r-f cables 


Emergency antenna designed for wide frequency coverage 


jumpered for each frequency used see drawing. This 
emergency antenna should be used whenever the vehicle is 
stationary and the conditions are poor. 

G. Power Supplies. The transmitter should have two 
power supplies: a vibrator or dynamotor supply for 12 vdc 
input and the other for 115 vac input. The ac power 
supply will allow the transmitter to be used on a local alter- 
nating current source or an emergency standby power unit 
when the vehicle is stationary. The ac supply could also 
be derived from a generator mounted on the vehicle’s 
engine and driven by the fan belt. Suitable generators are 
now on the market. 
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H. Receiver. This unit should be mounted under the 
dashboard with good visibility for tuning. The frequency 
coverage should be by bands from 500 kc through to 14 
mc. The power supply for the receiver should again be 
of a dual nature using 12 vde and 115 vac inputs. The 
receiver antenna lead-in should be brought from the 
antenna change-over relay in the trunk to the 
input terminal. This will decrease ignition noise pick-up 
from the engine. 

[he writer's main reason for having transmitter fre- 
quency coverage starting at 1700 ke is that the lower the 
frequency used the greater the effective coverage that can 
his is most noticeable with frequencies in 


receiver 


rained 


¢ 
+ 


be 


the 2 mc region and lower. 


Part 2—Co-operation between 
CD units and radio amateurs 


Many, many times have the amateur radio operators, 
together with their main stations, portable units and mobile 
radio equipment stepped in to fill the gap for commercial 
communications when land line systems have failed due 
to traffic over-loading or damage by storms, etc 

In time of war or disaster the commercially operated 
telephone and telegraph companies will either be disabled 
or over-loaded with traffic handling both by the public and 
their own company’s administration, This also will hold 
true for commercial radio networks working from outlying 
points into Edmonton, such as the Alberta Forestry Branch, 
oil companies, public utilities, etc They will be over- 
worked with their own problems to iron out but will, of 
course, make available their facilities when possible. How- 
ever, it is here that the amateur radio operator can step in 
and relieve these networks of the burden and speed up 
disaster traffic. 

The amateur radio operator should know all lines of 
communication into and out of his particular area, He will 
then be able to inform the Civil Defence Director in his 
municipality that he is ready to handle traffic into and out 
of his station. The public communication systems may not 
necessarily be in his direct area and in the main the public 
services networks are using vhf frequencies, This leaves 
him on his own to put traffic through to Edmonton on the 
amateur frequencies or on frequencies allocated by the 
Canadian Civil Defence Headquarters 

All amateur radio operators at each station must be able 
to handle traffic on cw to allow for long-hop traffic handling 
when atmospheric conditions are poor 

It is known in the Alberta area that atmospheric con- 
ditions can change very rapidly from good to poor, The 
amateur radio Operator must be prepared to relay messages 
when poor conditions prevail, or be in a position to move 
out to a disaster area with his mobile equipment to set up 
a relay The frequency 
coverage of his mobile equipment should allow him to work 
into the medium frequency networks of the known com- 


station or act as a main station 


mercial companies in the disaster area. 

The amateur radio operator should have an auxiliary 
alternating current supply in case of main source power 
failure to enable his equipment to stay on the air. He 
should also have trained two or three other people to oper- 
ate his equipment and handle messages. They can then 
relieve him at the operating position during the long hours 
that it may be necessary to have his station on the air. 

The above are a few thoughts and observations by the 
writer which have arisen from working other amateur 
stations from his home position or from his car mobile 
unit. END 
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Students take 
close look at spec- 
trometer in the 
Hamner Elec- 
tronics booth. 


H. Lodge dis- 
cusses features of 
High Voltage 
Eng. 10 Mev tan- 
dem accelerator 


Atomic Energy of 
Canada Ltd. 
caught attention 
with their new 
gammacell 220 


M. J. McNelly of 
CGE (r) discus- 
ses fuel element 
design with P. H. 
Reinker of GE 


Model in plastic 
at NDA _ Com- 
plete Reactor Co. 
of nuclear station 
in operation 





Sir G. Thomson (1) discusses some problems involved in 
controlling thermonuclear reaction with Prof. W. H. Bostick 


Electronics at the 


There is every prospect of extracting energy directly by 
“electronic techniques” from thermonuclear reactions, but 
don’t expect to see scientists achieve a net power gain 
from these machines within the next 20 years. These were 
the cautious predictions made by Sir George Thomson, 
speaking at the 1958 Nuclear Congress in Chicago. He 
emphasized, however, that this field is so new it is virtually 
impossible to make accurate predictions. 

Sir George, now Master of Corpus Christi College, 
Cambridge University, was one of the original English 
scientists to undertake studies on controlled thermonuclear 
reactions. Some of his ideas set down in 1946 lead to the 
success of Zeta and Sceptre III. 

These machines use the closed circuit or torus ap- 
proach as opposed to the straight tube approach tried in 
some of the American and Russian projects. In effect, the 
torus containing the heavy hydrogen (deuterium) forms a 
single turn secondary winding of a large transformer. Cur- 
rent from a capacitor bank is fed to the primary windings 
surrounding the torus, and the induced current heats and 
ionizes the gas. Also surrounding the torus are smaller 
coils to provide the magnetic field that pinches the gas 
plasma into a thin stream. This can bulge, kink, or be- 
come fluted, but such instabilities which plagued early ex- 
periments have been overcome to a large extent. 

The main problem, then, appears to be that of obtain- 
ing higher temperatures within the plasma. As the tem- 
perature is raised, the number of thermal reactions in- 
creases, until a state is reached (in the region of 500 x 106 
C for deuterium—deuterium reaction) where the reaction 
will become self sustaining. 

To reach this high temperature more current must be 
applied to the gas to provide ohmic heating. However, 
when you consider that the gas is so completely ionized 
that its conductivity is about 100 times better than copper, 
you begin to realize the problem. 

Zeta uses a current up to 2 x 10° amperes in the gas 
to reach temperatures of the order of 5 x 10® C. But the 
important thing about Zeta, said Sir George, is that the 
design can be scaled up. They are, in fact, planning to add 
more capacitors to the primary system to get higher 
current. 
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on ie - 
centre, from Computing Devices of Canada, 


L. Phillips, 
100-channel kicksorter 


gives last minute adjustment to 


1958 nuclear congress 


It may also turn out that slight impurities in the gas 
will assist them to achieve higher temperatures through 
ohmic heating than the theory would indicate. But they 
won't know until they try it. 

Nuclear Congress was comprehensive 

The 1958 Nuclear Congress, made up of three con- 
ferences and one exhibit, was held in Chicago during the 
week of March 17. There was sentiment attached to the 
opening ceremonies. Less than 16 years ago, on December 
2, 1952, Enrico Fermi and his colleagues achieved man’s 
first self-sustaining nuclear chain reaction on the Univer- 
sity of Chicago campus. A piece of the original fuel, still 
radioactive, was used to trigger a mechanism that cut the 
ribbon and opened the Congress. 

The theme this year was “industrializing the atom.” 
This was particularly evident in the Management Confer- 
ence where they discussed the future markets for large and 
small power reactors, problems and prospects of selling 
outside the United States, governmental controls, nuclear 
propulsion of ships, indemnification, uses of radiosotypes, 
and thermonuclear research 

Despite the fact that the Americans had a technolo- 
gical advantage four to five years ago (greatly reduced 
now) they were never really able to invade the European 
markets. This should not be construed as lack of interest 
or ability on the part of the U. S, industry. While there 
has been a great deal of interest in the European coun- 
tries, it can’t really be claimed that markets existed. The 
cost of nuclear reactors is high and there still is a lot of 
uncertainty as to the most desirable type of reactor for any 
given set of conditions. 


Electronics faces stiff competition 


Unfortunately, the outlook is not too bright for the 
electronic equipment associated with nuclear reactors and 
research equipment. European customers often prefer to 
buy locally to support the home industry and conserve 
dollars. Buying locally also gives them a ready source 
of service and replacement parts. 

Add to this the fact that Canada really is an importer 
of instruments, and you see that we are not serious con- 
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ALMCH _" 


Nuclear power is expected to become economical through use 


of uranium oxide . 


ASSOCIATE EDITOR 


IAN R. DUTTON, 


tenders on the world market. Considering all types of in- 
struments, Canada produces only 10% internally, and of 
her imports, 95% come from the United States. 

This is one reason it was so gratifying to see the in- 
terest being shown at the Bendix booth in the Atomfair 
On display was the 100-channel pulse-height analyzer built 
by Computing Devices of Canada Ltd., Ottawa. This 
transistorized kicksorter, designed for nuclear spectrum 
measurements, is expected to find applications in other in- 
dustrial and commercial fields. In the oil industry, it can 
be used in the search for oil-bearing strata. In metallur- 
gical applications, it can be used to identify minute traces 
of elements in metals and alloys; in medicine to check the 
purity of radioactive isotopes for therapeutic purposes 

The kicksorter was originally designed at the Elec- 
tronics Branch, Atomic Energy of Canada Ltd. Computing 
Devices of Canada did the final production engineering 
and are now manufacturing it for domestic and export 
Five of them have been purchased by Bendix for 
sales demonstrators and one of these has been 
already to the National Bureau of Standards, Washington 
Also, it was announced during the show that the instru 
ments would eventually be manufactured under license at 
Bendix for sale in the United 


sales 
sold 


the Cincinnati division of 
States. 

The Atomfair 
types of electronic equipment. 
conductors devices were quite in evidence among the power 
supplies and some of the test equipment. This indicates 
that experience has been gained on reliability of these 
components under various operating conditions and the 
results have been favorable 

Another interesting display appeared at the High Volt- 
age Engineering Corporation booth. They had a model of 
the 10 Mev tandem Van de Graaf particle accelerator 
scheduled for installation at Chalk River later this summer 
The machine is nearing completion at their plant and will 
be assembled there first for preliminary tests. It will then 
be dismantled and moved to its final site. This probably 
will be the first machine of its type to go into operation 
but there is a bit of a race involved. A similar machine 
is being built at Harwell 


included a number of other 


Transistors and other semi- 


exhibits 





.. Dr. W. B. Lewis, vice-president AECL 


What’s new in view 





Scientists 


study 


levitation 


No satellite! Just fins for Small ingots of niobium, zirconium, titanium and other alloys are heated to 
double sided cooling of General extreme temperatures while suspended in space. This avoids problem of vessel 
Electric germanium rectifiers melting or contaminating the ingot. Work is in Westinghouse laboratories 


Human hair dwarfs two strands of Many changes have come since first traveling wave tube was made. RCA 
insulated magnet wire made by researchers have replaced external electromagnetic focusing equipment 
Hitemp Wires. Eye is No. 10 needle with spiral bifilar focusing windings visible through side of tube 
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Atlas ICBM blasts off for test flight 
from Cape Canaveral. Missile is made 
by Convair Div. of General Dynamics 


Contamination of injection fluids is prevented at 
Philips-Roxane Co. by working in sterile chamber under 
ultra-violet lamps. Philips Technical Review took photo 


Using standard motion picture projection equipment, scientists. engaged in high-temperature 
studies at the research labs of National Carbon Co. have developed a carbon arc image furnace. 


produces a small but extremely high energy level beam to heat materials above 7,000 F 
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For your library 





Historians can teach engineers 
how to search out information 


The Modern 
Researcher 

Jacques Barzum and Henry F. 
Graff. Harcourt, Brace and Co. 
(Longmans, Greer’ & Co., Toronto); 
386 pp; $7.00. 

As the authors state, “The book is 
for anyore who is or will be engaged 
in research and report writing, re- 
gardless of his field of interest.” 

The reader might think he has 
picked up the wrong book when he 
scans the first few pages, but the 
authors have made no mistake. They 
cite the work of the historian for the 
chapters dealing with finding and 
verifying information. For there is 
no more diligent researcher than the 
successful historian. Scientists wouid 
do well to learn his methods. 

Despite the fact that many of us 
have syent countless hours in libraries, 
at school, at university, in the com- 
pany, or elsewhere, few know how to 
find all that can be found in one of 
these mines of information. The au- 
thors have done a good job of explain- 
ing how to get all that you seek. 

Searching out the _ information, 
however, is only the beginning. It rep- 
resents a major part of the time and 
effort in any project, but succeeds in 
informing one person only — the 
researcher. After that follows the 
process of placing the information on 
paper. Again the authors have done 
a good job of explaining how to 
organize the work, write in clear 
style, use footnotes, etc. 

To write a short review about a 
book that contains so much informa- 
tion seems rather futile. Without 
doubt, however. this book will give 
the researcher a great deal of assist- 
ance and it’s quite entertaining 
besides. 


Queues, Inventories and 
Maintenance 
Philip M. Morse. John Wiley & Sons, 
Inc., New York; 202 pp; $6.50 
Subtitled “The analysis of Opera- 
tional Systems with Variable Demand 
and Supply,” this is the first book in 


a new series on operations research. 


Motion and Time 
Study 
Ralph M. Barnes. John Wiley & 
Sons, Inc., New York; 665 pp; $9.25 
The fourth edition of this book on 
the principles of motion and time 


42 


study has five new chapters. They 
deal with motion study, mechaniza- 
tion, and automation; mechanized 
time study and electronic data proc- 
essing; systems of motion-time data; 
evaluating and _ controlling factors 
other than labor; multi-factor wage 
incentive plans; work sampling. 


IRE National Convention 
Record — 1958 

All available papers presented at the 
1958 IRE National Convention will be 
issued in 10 parts, with each part de- 
voted to one general subject. Mem- 
bers of IRE Professional Groups, paid 
by April 30, 1958, will receive free 
of charge that part of the Record per- 
taining to their group. Other Parts 
may be purchased by members and 
non-members at nominal fee. Full in- 
formation may be obtained from the 
Institute of Radio Engineers, 1 East 
79 Street, New York 21, N.Y. 


Catalogues and brochures from 
the manufacturers 
Progressive speaker expansion for 
Hi-Fi systems tells how systems can 
be started with few basic parts and 
expanded later. Four-page folder, Uni- 
versity Loudspeakers, Inc., White 
Plains, N.Y. (101) 
Canadian Applied Research Ltd. 
services and products are described in 
new 20 page brochure. (102) 
Tape it off the air. Eight page fold- 
er gives detailed instructions on how 
to rig a tape recorder to make good 
recordings from am or fm radio re- 
ceivers or TV ORRadio Indus- 
tries, Inc., Opelika, Ala. (103) 
Semiconductor application notes. 
Two bulletins, “The use of silicon 
junction diodes to protect sensitive 
current devices” and “The use of 
zener power regulators as vacuum tube 
heater voltage stabilizers” have been 
published by Hoffman Electronics 
Corp., Evanston, III. (104) 
Tellurium copper, a versatile, easily 
formed, free-machining. hiehly con- 
ductive copper. Ten page brochure, 
Noranda Copper and Brass _ Ltd., 
Montreal. (105) 
Gain variations in an output rate 
stabilized servomechanism. IRE paper 
CP 58-13 by E. G. Trunk, Servo Corp. 
available without charge. Measure- 
ment Engineering Ltd., Arnprior, Ont. 
(106) 


seis 
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Introduction to printed circuits, by 
R. L. Swiggett, vice-president of 
Photocircuits Corp., has been pub- 
lished by John F. Rider Publisher. 
Illustrated 101 page book covers field 
of printed wiring. (107) 

Infrared developments in military 
weapons ‘systems and industrial con- 
trols is detailed in 16-page Servo 
Corp. report. Measurement Engineer- 
ing Ltd., Arnprior, Ont. (108) 

The exciting story of nickel is a 30- 
page illustrated booklet on Canada’s 
nickel industry. The International 
Nickel Co. of Canada, Toronto. (109) 

Flight simulator comprised of a 3- 
axis table and analogue computer for 
testing test missiles, aircraft naviga- 
tional systems and components, is de- 
scribed in Bendix 24-page bulletin. 
Computing Devices of Canada Ltd., 
Ottawa. (110) 

High frequency transistors, Ratings, 
characteristics, and features are con- 
tained in 12-page brochure G-150. 
General Transistor Corp., Jamaica, 
N.Y. (111) 

Pulse code generators for design 
and test of memory components and 
digital logic. Four-page catalogue de- 
scribes the S100A_ series. Electro- 
Pulse, Inc., Culver City, Calif. (112) 

Industrial fasteners of die cast zinc 
alloy and molded nylon are described 
in 8-page catalogue. Gries Reproducer 
Corp., New Rochelle, N.Y. (113) 

Soldering irons and case histories of 
operating costs are the subject of bul- 
letin Canadian General 
Electric Co. Ltd., Toronto. (114) 

BOOK REVIEWERS 

Readers interested in review- 
ing technical books for this de- 
partment of Canadian  Elec- 
tronics Engineering are invited 
to write to the Editor. Letters 
should list subjects that could be 
undertaken, with details of 
qualifications. Names will be re- 
tained for our future reference. 
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It looks good in THEORY... 











and it £0) el) PRACTICE » 


Whatever your application—if it calls 
for magnet wire you can depend on 
Federal’s “quality control” to ensure 
top performance. From copper rod to 
finished reel the uniformity of mate- 
rials and processes are checked contin- 
ually, safeguarding quality right to 


the finished product. 


Avoid costly inspection procedures and 
rejects provide additional assurance 
of long lasting dependability — put 
Federal’s “quality control” to work for 
you, 

“It looks good in THEORY”, and it’s 


been proven, “it works in PRACTICE”, 


To get the best in Magnet Wire Service call FEDERAL 


SUELPH, ONTARIO e St. John’s Nfld. e@ Trur 


H.K.PortTER Company (Canapa) Lrp. 


WIRE AND CABLE DIVISION 


Divisions of 
Refractories 


CANADIAN 


at = Oe 


Connors Steel, Delta-Star 
Steel. In Canada 


H. K. Porter Company, Inc 
Riverside-Alloy Metal, Vulcan -Kidd 
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New products 





Pulse code generators for study 
and test of memory components 


Designed for study and test of memory 
components and digital logic, Electro- 
Pulse 5100A Series Pulse Code Genera- 
tors provide high speed pulse programs 
at high impedance and high power out- 
put. 

Single and multiple channel 10 bit 
pulse codes are provided at clock rates 
to one megacycle, with controllable re- 
peat of selected intervals. Output from 
each channel is variable from 50 ma to 
five amp peak current, with rise and fall 
time control provided. Multiple channel 
outputs, positive and negative around 
ground, may be paralleled for high pulse 
current or the formation of complex 
codes. 

Instruments are comprised of various 
combinations of coding units and output 
amplifiers (current drivers). Amplifiers 
are self-contained, with integral power 
supply, and may be driven by any gen- 
eral-purpose pulse generator. 

Electro-Pulse, Inc., Culver City, Calif. 

(115) 


Mutual conductance 
tube tester 


One feature of the model 8-77 portable 
tube tester is the socket design consisting 
of a snap-in master socket panel, easily 
removed to expose the type 11 pin socket. 
This will accommodate other socket 
panels or adapters for checking foreign 
or older style tubes. 

Other features include a_ shortstest 
consisting of five neon lights which auto- 
matically indicate a short or leakage 
between elements and identify which 
elements are shorted. By depressing one 
push button, grid current due to gas con- 
tent is measured on the meter. A reserve 
cathode capacity test is also provided to 
indicate when the tube is nearing the end 
of its useful life. 

Scales on the 100-microampere 5-in. 
meter provide direct reading in micro- 
ohms in three ranges to 15,000 micro- 
ohms. Filament voltage is in 18 steps 
from 0.6 to 117 volts. Power require- 
ments are 105-120 volts 60 cps, 40 watts. 

Stark Electronic Instruments  Ltd., 
Ajax, Ontario. (116) 


Four speed radio 
phonograph 

The series HRC29 console radio 
phonograph incorporates Collaro “Con- 
quest” four speed record changer. It 
plays 7, 10 and 12-in. records at all 
speeds, 78, 45, 33 1/3 and 16 rpm. It 
will play mixed record sizes provided 
they are stacked according to size. Two 
speakers, a 10-in. woofer and a 3%-in. 
tweeter, with a crossover network are in- 
corporated in the Console. The radio 
tuner is a-m. 

Canadian Admiral Corporation Ltd., 
Port Credit, Ont. (117) 


aa 





Direct reading attachment converts 
spectrograph for production control 

A direct reading attachment permits 
the Baird-Atomic 3-meter grating spec- 
trograph to be used for routine control 
research studies. An auto- 

monitor compensates for 
environmental variations to give con- 
stant, precise optical alignment. The 
position of spectrum lines can be main- 
tained to two or three microns. This 
monitor corrects angular deviations of 
less than % second of an arc. 

An electronic slit setting attachment 
permits the direct reading attachment to 
be realigned to eight different elements 
in less than one hour. It provides for 
separate movement of the top and bot- 
tom of exit slit onto an oscillating spec- 
trum line and the movement of this slit 
onto the line is monitored by an oscil- 
loscope. An exit slit can be accurately set 
on a line in less than five minutes. 

Interchangeable with the 
camera is the phototube assembly which 
translates the spectral image intensity to 
a dial readout. It consists of 10 exit slits 
mounted on a focal curve, each with a 
corresponding photo multiplier tube; one 
tube is required for the automatic servo 
monitor, another as an internal standard. 
The percent concentration is read directly 


as well as 
matic servo 
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~proved over the 


standard 


from a logarithmic scale on a dial when 
the phototube output is presented to the 
measuring system. 

Radionics Ltd., 


Montreal. (118) 


Variable reluctance 
cartridge 

Push-pull arrangement of the cartridge 
coils in the Goldring “690” variable 
reluctance cartridge helps to eliminate 
hum voltage through cancellation. There 
are two main air gaps in the magnetic 
circuit with a micro-cantilever armature 
in each gap carrying a carefully mounted 
jewel tip. These are normally diamond 
for L.P. records and sapphire for stand- 
ard groove records. By reducing dynamic 
mass, transient response has been im- 
“500” cartridge. This 
takes the high frequency response beyond 
21,000 cps. 

The cartridge bracket will fit all stand- 
ard arms and shelves having %,-in. fixing 
centres. 

Musimart 
real. 


Limited, Mont- 
(119) 


of Canada 


Tefion stock 
shapes 

Various stock shapes of Teflon are 
available for use in fabricating electronic 
equipment and making specialized parts. 
The stock items available are rods, tub- 
ing, tape, sheets and spaghetti in various 
sizes. 

Peckover’s Ltd., Toronto. (120) 
Precision temperature 
controls 

Meltrol model TC-1 temperature con- 
trol unit uses a thermistor type probe 
which may be located several feet from 
the control unit. Sensitivity is better 
than +0.25 C and the coarse and fine 
controls may be mounted remotely. 
Temperature ranges from 0 C to 500 
C are available 

The units are 
with standard conduit 
relay has dpdt contacts rated at 10 
amperes (non inductive) at 115 volts. 
Operation is from either 115 v or 230 v, 
60 cps using an internal isolation trans- 
former. 


housed in steel cases 
knock-outs. The 





Measurement Engineering Ltd., Arn- 
prior, Ont. (121) 
(Continued on page 45) 
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New products — cont. | Ai new and vercatile camena 


rrequenty for elosed-cinevit TV! 
bridge | “a 


The Wien bridge circuit is employed 
in model D101-C frequency bridge to 
measure audio frequencies in the range 
100 cps to 12,100 cps. Measurements to 
an accuracy of +0.25% are possible 
by means of two decade dials and a con- 
tinuously variable direct reading dial 
which covers the interval between ad- 
jacent steps on the second decade. Read- 
ing accuracy is better than 0.05%. The 
bridge is assembled on a standard 10-in. 
panel and connections are made to three- 
point jacks or standard terminal posts. 

Telephones are suitable for detecting 
balance at audio frequencies; for lower 
input voltages and frequencies outside 
the audio range an amplifier can be 
supplied. 

Muirhead Instruments Ltd., Stratford, 
Ont. (122) 


Instruments for testing 
servo systems 

Three new instruments have been 
added to the Solartron servo test equip- 
ment. These include the transfer function 
analyzer OS10/VP253 Mk II which has 
the following improvements over the 
Mk I analyzer. Improved accuracy at 
the lower frequencies in both amplitude 
and phase has been achieved. Printed 
circuits have reduced physical size and 
the input impedance is now 10 megohms. 

Transfer function reference resolver 
JX.746 is useful in making allowance for 
phase shifts in transducers or to give 
direct Re presentation. It gives simul- 
taneous identical phase shift to each phase 
of a four-phase reference signal. The 
phase is shifted in discreet steps of 10 
deg and 1 deg by internal automatic 
selector switches. 

Gyro response test console JX.747 con- 
sists of the transfer function analyzer 
with a number of other instruments to 
measure transfer function and damping W) DISTRIBUTED IN CANADA BY CANADIAN WESTINGHOUSE 
characteristics of rate gyros. It discrimi- 
nates in favor of the fundamental fre- 
quency to give accurate readings irrespec- Here’s the newest product of GPL precision engineering— 
tive of harmonics and unmasked by tr- the “500” closed-circuit TV camera. It’s a single unit system 
relevant oscillations. ‘: é : ee oath? hy 4 

Computing Devices of Canada Lid., with controls right at the camera. And it’s designed for the 
Ottawa. (123) 


easy addition of a full line of accessories and remote 


a controls. This new camera is economical, too. Will soon 
True RMS . : : ; . ; 
VTVM save its cost in many industrial applications. 

Trio model 120-1 true rms vitvm mea- For further details, call your nearest Westinghouse 
sures 0.002 to 500 rms vos with an Office or write to Canadian Westinghouse C any Limited 
accuracy of 4% of full scale, utilizing = mate i grr pacuse ompany Limited, 
a laboratory standard edgewise-mounted Sales Dept., Electronics Division, Hamilton, Canada. 
meter with 7-inch mirror scale. Input 
impedance is 10 megohms and frequency * General Precision Laboratory Inc., Pleasantville, N.Y., 
response is 50-2,000 cps. Meter deflec- manufacturers of the famous “150” and the “152"’ Ruggedized 
tion is directly proportional to the square TV cameras. 
of the current through the dynamometer ¢ 
movement. A _ multi-stage, high gain 
amplifier converts the signal voltage into 


a current sufficiently powerful to drive e 
the dynamometer movement. es tl n ouse 
586745 


Tecneek Associates, Montreal. (124) 


(Continued on page 46) 
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teeth, 
angle. L 
encapsulation in epoxy resin. 


MUIRHEAD 


J aat-lim-jP4-ee leh me 4-1 le lal 
| 4 me fom) 1 a'fe), [eoxge) -i— 


Require less than 
1 cubic inch of space 
and weigh less than 


1; 02 


120 D.P., 0.1245”’/0.1240" O.D.,’ 0.1083’/0.1078" P.C.D., 20 
Bearings are also of stainless steel. Windings are protected by 


Muirhead size 10 servomotors are now in 
production, their small size and low weight 
make them very suitable for miniaturized 
systems. They conform to standard size 10 
frame, giving them an overall diameter of 
0.940” max. and overall length from the front 
face of the spigot to the ends of the connexion 
tags of 0.978” max., weight is 1.45 oz. 


Body material is black dichromate finished 
stainless steel. The stainless steel spindle is 
hobbed to produce an involute pinion of 13 
pressure 


Electrical connexions are made by 


soldering to the connexion tags. 


Two models can be supplied, Type 10M 10 A 1 for 115V 400c/s supply and 


Type 
Max. 
Type 


10M 10 A 2 for 26V 400c/s supply, spindle length for these is 0.327” 
Each of these models has a variation, Type 
10M 10 B 2 respectively, where the spindle length is 0.171” max. 


10M 10 Bl and 





TYPE 
NUMBER 


VOLTAGE RATING Min. 


Reference 
Winding 


Min. No. 
Load 
Speed 

rev/min. 


Torque 
at Stall 
oz. in. 


Contro! Windings 


series parallel 





10M 10 Al 
10M 10 BI 
10M 10 A2 
10M 10 B2 


115V 
115V 
26V 
26V 


36V I8V 0-28 
36V 18V 0-28 
26V 13V 0-28 
26V 13V 0-28 


6500 
6500 
6500 
6500 





Data Sheets giving full information on request 





MUIRHEAD 











Manufactured in Canada by 


MUIRHEAD 


INSTRUMENTS LIMITED 


STRATFORD - ONTARIO - CANADA Telephone: 3717 & 5718 


330/3Ca 
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True airspeed 
computer 


av 


True airspeed computer Type AXC 
529 has beén designed to provide true 
airspeed input to airborne navigational 
systems with an accuracy of +2 knots 
in a range of 100 to 250 knots. Accuracy 
is obtained through use of a force bal- 
ance Mach number transducer which 
generates a shaft position functionally 
proportional to Mach number. Modular 
construction is used to simplify mainte- 
nance and reduce down-time. 


Servomechanisms (Canada) Ltd., 


ronto. (12 


Germanium photodiode has 
integral lens 


The integral lens of this germanium 
photodiode concentrates light on the 
sensitive portion of the junction 
It can be used in either the visible or 
infra-red portions of the spectrum and 
was designed for use in such applications 
as punched card or tape reading in con- 
trol systems and motion picture sound 
pickup. 

Sensitivity of the new Germanium 
Photodiode is approximately 30 ma 
lumen at an ambient temperature of 
20 C. (Operation is to a maximum 
ambient temperature of 50 C.) Dark cur- 


- 


rent is less than 3.5 microamperes 


area. 


Inc.. 
(126) 


Nucleonic Products 


Los Angeles. 


Company, 


(Continued on page 47) 
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New products — cont. 





Precision wire 
resistors 


Ultronic precision wire-wound resis- 
tors are available in values from 1 ohm 
to 20 megohms. They are supplied with 
axial or radial leads or with solder lugs. 
Lug types incorporate a brass or monel 
tube through the centre of the resistor 
to provide secure mounting without 
affecting resistance value. 

The resistors are made up of multiple 
pi reversed windings substantially non- 
inductive up to 50 ke. They are wound 
on bobbins compression molded of Plas- 
kon alkyd #417 putty with external leads 
in place to assure firm anchorage. 


Ultronix, San Mateo, Calif. 


High power 
rf switch 

Type 1696 rf switch has been de- 
signed to withstand severe environmental 
conditions in missiles and aircraft, but 
may also be used in ground applications. 
It will switch a transmitter from one 
antenna to another at high power levels 
(i.e. under power) without mismatching 
the transmitter. 

Specifications are: shock up to 100 G; 
vibration 20 G at frequencies up to 
2000 cps; temperature —40 F to +250 
F; altitude unlimited because unit is 
pressurized; frequency range 215 to 250 
mc; attenuation 0.25db max; power rat- 
ing 100 watts rf cw; vswr 1.2 max; 
switching 0.15 sec. average; size approxi- 
mately 2% in. diameter and 4% in. 
long; weight 2 Ibs; actuating power 6 
watts dc; cross talk 27 db down into 
unused channel. 


Cambridge, Mass. 
(128) 


Hycon Eastern, Inc., 
(Continued on page 48) 
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ERICSSON 


TELEPHONE SALES 
eo} 
CANADA LIMITED 








AVAILABLE FROM STOCK! 


L M ERICSSON 


MINIATURE, 
ELECTRONIC 


LONG-LIFE 
TUBES 


@ 10,000 hours warranty with much higher 


life expectancy for most types. 


@ Mechanica! 


international standards. 


properties far superior to 


@ Ruggedized and specially tested for 


stability, vibration output, glass strain, etc. 


some of the Ericsson tubes now available: 


TWIN TRIODES 
2C51/396A, 407A, 5842/417A 


H.F. PENTODES 
5590/401A, 5591 /403B, 
5847/404A, 6028 /408A 


POWER AMPLIFIER PENTODES 
6760, 6761, 6AQ5L, etc. 


@ For complete Electronic Tube Data Sheets, 
sign and mail this coupon 
with your letterhead today! 


ERICSSON TELEPHONE SALES OF CANADA LIMITED 
MONTREAL: 130 Bates Road — REgent 1-6428 


Please send dota sheets on your long-life electronic 
tubes to: 


a 
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Achievement in Communicati 
Antenna Design! 


ny | al 
10 DB GAI 
ANTENN 


FOR 450-470 MC. 


ANTENNA INTRODUCES NEW 
SUPPRESSOR ELEMENT CONCEPT 


This radically new ANDREW 
antenna uses a single radia- 
tor, extending the full length 
of the antenna. Radiation oc- 
curs throughout the length, 
except at the suppressor 
elements. This new prin- 
ciple makes possible 

for the first time, high 

gain in a single feed 
point antenna. The 
simplicity of the design 
permits a sectionalized 
construction for easy 
handling and installa- 

tion. 


New sleeve elements suppress 
unwanted radiation, give new 
high efficiency in single 
feed-point design. 


CHECK THESE FEATURES 


® The feed system is re- 
duced to the lowest pos- 

sible degree of complexity. 

@ Proper radiation condi- 

tions secured with rugged 

low cost elements. 

@ One antenna covers the 
entire operating band. 

® Freedom from serious 
detuning by snow and ice. gjGk@& 
® Reliable lightning and 
corona protection. 

e Light weight—54 pounds. 
® Sectionalized design— 
longest section measures 
only 12 feet. 

Write today for Bulletin 
No. 8442 describing com- 
plete systems installation 
and performance. 








A N T E N N A 


CORPORATION 
WHITBY, ONTARIO 


ANTENNAS «ANTENNA SYSTEMS -TRANSMISSION LINES 


aaa 


MANUFACTURED IN CANADA 
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New products — cont. 





Electronic 
sentry 


An electronic signaling unit is available 
to telephone companies for installation 
in plants, factories, offices, etc., to report 
abnormal conditions. The Electronic 
Sentry, when actuated by ordinary de- 
tection devices such as thermostats, in- 
truder alarms, etc., automatically con- 
nects itself to a telephone line, dials the 
prearranged number, reports what the 
trouble is and where it is located. It also 
repeats the message and will continue 
repeating the call if the abnormal con- 
dition is not corrected within a given 
time. The instrument is intended to be 
used on a rental basis from telephone 
companies. 


Automatic Electric Sales (Canada) 
Ltd., Toronto. (129) 


Computing transfer 
oscillator 

Model 7580 computing transfer os- 
cillator measures cw and pulsed fre- 
quencies without manual calculations 
using the harmonic multiplying factor. It 
extends the range of Beckman/Berkeley 
10 mc Eput meters to beyond 12 kme. 
Accuracies are up to 3 parts in 10’. 
A nomograph mechanism determines 
and displays the harmonic number of 
the fundamental at zero-beat against the 
unknown. The harmonic number is pre- 
set into two built-in decimal counting 
units which scale the fundamental so 
that the associated counter presentation 
is a direct-digital reading of the un- 
known. 

Features include a built-in crystal de- 
tector, harmonic generator and tuning 
stubs for maintaining input sensitivity. 
Output of the beat frequency is avail- 
able for external scope display. 

Beckman/Berkeley of Canada, Toronto. 

(130) 
(Continued on page 51) 


CANADIAN 





Announcing ! 


exclusive 
distribution 


of 


CLOUGH- 
BRENGLE 


Precision Labora- 
tory and 
Maintenance 
Instruments for 
the Radio and 
Allied 
Communication 


Fields 


by 


HACKBUSCH 
ELECTRONICS 


Limited 


23 PRIMROSE AVENUE, 
TORONTO, ONTARIO. 
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New products — cont. 





eRe. American 
Transistorized | ee Beauty 


ELECTRIC 


tape r eader SOLDERING IRON 


The Ferranti high speed paper tape 
reader type T.R.5 is a fully transistor- 
ized photo electric tape reader capable | 
of operating at speeds up to 300 char- | 
acters per sec. A simple adjustment of 
a guide adapts the reader for 5, 7 or 8 
unit punched paper tape. Provision being 
made for reading all eight channels. 
Built-in transistor staticisers constructed 
as plug-in printed circuits store the eight \ TINY TIP FOR MINIATURE, SUBMINIATURE 
channels of information as each charac- | AND MICRO-TYPE CONNECTIONS. 
ter passes through the optimum reading | : 
position and memorize them until they S" The slim, new American Beauty ‘*T-12"' iron with 
are read out by the associated computer. | oieiaiauael [2 its plug-in transformer is especially built to 

Ferranti Electric, Toronto. (131) | 5 


; 


1 


- 
ee 
oe a 
ee i 
** ; 
a 





solder today's tiny connections easily, accu 
rately and dependably. 


f 
—e 


> 
7 
o 


This NEW tip-element (about the size of o 
kitchen match) with its 3/32” tip is built for 
fast, hot, production-line use—day after day 


Portable osciHograph 
recorder 


| 
| 
The Edin lightweight amplifier case | 
and the model 8082 two-channel port- | 
able oscillograph recorder comprise a| 
complete recording system. Available | } 
with ink or electric writing pens, the | literature and prices. 
26 Ib. recorder features six interchange- 4 : 
able chart speeds, 100, 50, 25, 10, 5|@ ; Bich 
~ . ) By ‘ ——— 
~gdhend = gy ak “as ae A > ‘ AMERICAN ELECTRICAL HEATER COMPANY aa 
paper. | i ir) OFTRONM 2 MICHIGAN 
A. C. Wickman Ltd., Toronto. (132)! Circle No. 11 on Readers’ Service Card 
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Here is the quality-built, economical answer to 
YOUR miniature soldering problems! Write for 
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BOHNE 
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Want More 
Information 
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If you wish to obtain further 
SPRINGS 





information on any of the ad- 


vertisements or editorial items 


SECS S SCT T CECE SHS E ESSE RET ET HTH E HR SE SETHE RET ESE SHES e eR eee eects eeed 


appearing in this issue, please 


make use of our Reader Service 





FOR INDUSTRY | 





card on pages 49 & 50 


Send blueprint, specifications 
or sample for quotation. 


BOHNE industries Limited 


1153 QUEEN ST. W. TORONTO 
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| TRANSISTORS 


AND MINIATURE COMPONENTS 


IN STOCK 

















TRANSISTORS Complete line of General Transistor and 
Raytheon. For Audio, Switching Circuits, Subminiature Hearing 
Aids, High Fidelity, Computers, and all electronic applications. 
SUBMINIATURE COMPONENTS Complete stocks of top- 
quality lines always on hand. Diodes, Transformers, Variable 
Condensers, Volume Controls, Coils, Loopsticks and Speakers. 
MERCURY BATTERIES Mercury Batteries by Mallory and 
National Carbon. For use with Communications Receivers, 
Transceivers, Portable Test Equipment, Scientific Laboratory 
Instruments, Radiation Detection Devices, Transistor Circuits, 
and other industrial applications which require reliable 
operation. 
For Quantity Prices Please Ask For Quotations. 


INDUSTRIAL DIVISION OF 


CANADIAN ELECTRICAL 


SUPPLY COMPANY LIMITED 
MONTREAL 275 Craig Street West University 1-2411 
QUEBEC 110 Ouest, rue St. Vallier Lafontaine 4-3518 
OTTAWA 838 Somerset Street West Central 2-2696 
a Ly TORONTO 877 Yonge Street Walnut 1-5111 
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let Westinghouse © Management 


Communication 


for Industrial and Educational Installations and 


application engineers 
help you pick the right | on cosep cicury reuevision 


We can provide facilities, projectors and 


tube for the job! Complete | ovina ot na cs 


tion meetings Over 
flow Crowds New 
Product Introduction 








As a designer or manufacturer of Electron 
a : service 

equipment, you ve got enough to worry about @ Local channel and OF CANADA LIMITED 

. . - . long line Micro 
without keeping the functions of hundreds of wave connection 447 Jarvis St. Toronto 5, Ont. 

<a ° ore . a services 
different tube types in vour head. That’s a job WA. 2-2103 WA, 3-8072 
for Westinghouse. With Canada’s most modern 
Electronic Tube engineering and manufactur- 
ing facilities at its disposal, Westinghouse can © gneatan and gemeen spent 

e short cutting bottlenecks in_ mill 
offer you on-the-spot service to help you solve and factory production 











any problem you may have concerning the is a practical and proven means 

wo ee eee Rip eerste Pope INDUSTRIAL Seb aatadiiit Gain ta wae 

function or application of Electronic Tubes 9 vision in teaching 
AND techniques 


Write to Canadian Westinghouse Company ; practical and immediate sol 
. nn . 6 , D AT ONA is a practical and immediate solu- 
Ltd., Electronic Tube Division, Hamilton, Ont. EDUC I i tion to problems of overcrowding at 


TELEVISION conventions and meetings. 


also 
YOU CAN BE SURE... IF IT’S ae eneian CALDWELL 


Westinghouse = *roacasr 41, EQUIPMENT 


TELEVISION CO. LTD. 
EQUIPMENT 447 JARVIS ST. ge] te) bee) 


Watch the new “Westinghouse Studio One in Hollywood” Mondays 10 p.m.,TV | 
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LET SPECIALISTS HANDLE 
YOUR PUBLICATION NEEDS 


There is no need to tie up your technical 
staff with a publication burden. Our 
writers and illustrators take over the 
entire problem with a minimum of effort 
on your part. 

Over 5 years experience with Department 


of National Defence specifications 


CUSHING & NEVELL LTD. 


181 Eglinton Ave. E. Toronto 12, Ont. 
Tel. HUdson 1-8121 
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CAMERA 


for high quality, low cost 
closed circuit TV systems 


Video Monitors, Automatic Light 
Compensator and other accessories 


Telequipment Manufacturing Co. Ltd. 
LONDON ONTARIO 
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TECHNICAL PUBLICATIONS ...a complete service by PHILCO 


G 
— 


WRITING 


Philco is thoroughly familiar with techniques and 
methods required to produce systems manuals, 
engineering reports, installation instructions, in- 
struction handbooks for maintenance and opera- 
tion, engineering orders, specifications, supply 


catalogues, home study courses, 
monvols, digital computer programmer-manvols, 
and many other publications. Philco's diversified 
publication services are available to satisfy 
your particular technical publication demands 


instructors 


TECHREP 
DIVISION 


Philco Corporation of Canada Ltd. 


Technical Publications Department Don Mills, Onteric 


Hickory 4.2541 
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Round-up: news and future events 





NRU world’s first reactor 
to refuel under operation 


NRU reactor superintendent Gib James, working with 
his engineers and operators on the evening shift, made 
reactor history at Chalk River last month. For the first 
time, a spent fuel rod was extracted and a new one in- 
serted into a reactor while it was in operation. All other 
reactors have to be shut down for refueling. 


® 


FUEL ROO 
/S LOWERED 
INTO CARRIAGE 





It was a tense moment as the operator rolled the 240 
ton fueling machine over the reactor and positioned it 
within a tolerance of one hundredth of an inch. This was 


the first fully operational test. 


Seventeen pumps went into operation as the rod was 
lifted up into the shielded flask. Radiation creates so much 


heat in the rods that they must be 
cooled continuously while being re- 
moved. Heavy water cools the rod, or- 
dinary water cools the heavy water 
and a refrigeration system cools the 
ordinary water. 

With the old rod up in the flask and 
a new fuel rod placed in the reactor, 
the fueling machine moved along its 
track to a point over a water-filled 
cooling-off tank. The spent fuel rod 
must be stored in the tank for a 
period of about six months to allow 
the radioactivity to decrease. Eventu- 
ally it will be chemically processed to 
recover the unburned uranium and 
plutonium, 


s . 
C.E.E. now listed in 
= = s 

engineering index 
Technical articles from Canadian 
Electronics Engineering are now be- 

ing listed in the Engineering Index. 
The index distributes daily and 
weekly index cards and an annual 
volume of abstracts to engineers, 
libraries, and research institutions in 
many countries. It is a guide to all 
branches of engineering information 
contained in approximately 1,200 
technical magazines, society transac- 
tions, government bulletins, research 
reports, etc. Important articles in 
this current engineering literature are 


COMING EVENTS 


April 
14-16 AIEE-IRE-ASME Automatic 
Techniques Conference. De- 
troit, Mich. 

15th Annual Radio Compo- 
nent Show, Grosvenor House 
and Park Lane House, Lon- 
don, W.1. 

Instruments, Electronics & 
Automation Exhibition. 
Olympia, London. 

AIEE - IRE - EIA - WCEMA 
Joint Electronic Components 
Conference, Los Angeles. 


14-17 


abstracted for the index. 

All publications indexed are per- 
manently filed in the Engineering So- 
cieties Library, 29 West 39th St., 
New York, N.Y., which will supply 
photoprints, microfilm or translations 
of the complete text of any reference 
supplied by the Engineering Index. 


Orbitron.. 
what is it? 


A bit of government double talk 
certainly hasn’t brought the orbitron 
out from behind the security curtain. 
Described as an “electron tube de- 
tector-converter,” this new Canadian 
development could be anything from 
a new type of tube to a radar detec- 
tion-plotting system. 

There is some evidence that would 
lead one to believe the latter is 
getting close to the truth. For one 
thing, it has been referred to as a 
“system,” and‘ it was developed by 
Adalia Ltd., a company best known 
for its work in the field of systems. 

A new company has been set up to 
handle this project. It is Orbitron 
Development Ltd., formed by Adalia 
Ltd., Montreal, and Spartan Air Serv- 
ices of Ottawa. The new company 
offices will be in Montreal. 


FOR YOUR DIARY 


May 
AIEE - IRE - ACM Western 
Joint Computer Conference. 
Los Angeles, Calif. 
National Aeronautical & Na- 
vigational Electronics Confer- 
erence. Dayton, Ohio. 
Electronic Parts Distributors 
Show. Chicago. 
International Convention on 
Microwave Valves, I.E.E., 
London W.C.2. 
Engineering Institute of Can- 
ada annual meeting. Quebec. 
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MEAT EXCHANGER il 


Cnicccily 
CANAL CONTAINING : 
WATER 30 FEET DEEP 





Fuel rod must be water cooled while being lifted from the 
reactor and moved to canal. Some controls are electronic 


RADIO WEEK 


The 148 member radio stations of 
the CARTB, the CBC, and Canadian 
radio manufacturers will be intensify- 
ing their efforts to exhort the public 
to “Be in the know buy another 
RADIO — and LISTEN!” during the 
second annual Canadian Radio Week, 
May 4 to 10. 

W. H. Jeffrey, President of The 
Radio-Electronics-Television Manu- 
facturers Association of Canada re- 
cently said: “I hope that Canadian 
Radio Week becomes a regular date in 
the broadcasting calendar. It is not pos- 
sible to over-emphasize to the public 
the important part radio plays in their 
lives. Radio, with its round-the-clock 
service, is unrivalled in keeping us 
informed on home and world affairs.” 





Lossy elements 
for microwave 


Designing lossy microwave 
elements for experimental work 
can be an expensive, time con- 
suming process. The final stages 
are generally a matter of trial 
and error. A new technique of 
casting lossy elements in resin 
will be described in the May 
issue. 

Servo amplifiers are frequent- 
ly required to operate at high 
ambient temperatures. Watch 
for details on how to design 
transistorized amplifiers that will 
give reliable operation in small, 
warm enclosures. 

Third article in the series on 
technical writing will discuss the 
materials and techniques used 
in preparing drawings and art- 
work for instruction books. This 
information could save time and 
money for any drafting depart- 
ment. 
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OVERCURRENT PROTECTION FOR 


AND OTHER 
CALL ON HEINEMANN 


Now in use by a number of leading clectrical equipment manufacturers, Heine- 
mann Circuit Breakers and Silic-O-Netic Overload Relays are providing effective 
protection for “sensitive” metallic power rectifiers. 
applica- 


But 


However, generalizations are difficult to make. This is a demanding 
tion. We at Heinemann must honestly admit we don’t have all the answers. 
we have found — through extensive testing and customer evaluation — that the 
Heinemann hydraulic-magnetic actuating element can provide the close-tolerance, 
fast-acting response necessary to keep overload amperage within the required 
limits and, at the same time, eliminate nuisance tripping. Circuit breakers and 
relays can be produced with an instantaneous trip point low enough to prevent 


overcurrent heating and resultant rapid damage to rectifier barrier layers. 


Heinemann protection has been an important factor in extending the practical 


application of metallic rectifiers. 


But each particular situation requires treatment on its own terms. If you are 
concerned with the protection of silicon, germanium or other metallic rectifiers, 


chances are Heinemann engineers can help you. Your inquiries are invited. 


ELECTRIC COMPANY sieniiais 


166 Plum Street Trenton 2, N.J. 








New Canadian Westinghouse HA type transmitters 
now provide communications for the Royal Canadian 
Navy between Moncton, New Brunswick and other 
stations such as Gander, Newfoundland. This 1000 
watt equipment designed to withstand temperature 
and humidity extremes meets the critical specifica- 
tions of the RCN. 


The same Canadian Westinghouse transmitters 
selected by the Navy for important communications 


EITEL-McCULLOUGH, 


CALIFORNIA 


SAN BRUNO 


— Canadian Westinghouse 

1000 watt transmitters 
now in operation 

by Royal Canadian Navy 


© . 


networks are also available for commercial applica- 
tion. The versatile HA series comes in four models— 
three CW and one phone. CW types can be readily 
converted to phone with an easily installed modulator. 


Canadian Westinghouse engineers have specified in 
the tube complement of the conservatively rated HA 
series transmitters a pair of Eimac 4-400A radial- 
beam power tetrodes in each of the final amplifier 
and modulator—CW HT swamping stages. 


INC. 


The World’s Largest Manufacturer of Transmitting Tubes 


Canadian Representative: 


R. D. B. SHEPPARD 


2036 Prince Charles Road, Ottawa 3, Canada 


EXCITER- DRIVER 





HA-4 TRANSMITTER 


FINAL AMPLIFIER 
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4 1614's 
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